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thAlM (HAC) 

#3B9§«, khAi^M (hac) ^^^-&rx-€-©f^«^k:Bl-rs. * 

10 

is x^rco 1 9 7 o^^^ftoite^x^snfojistt, *.Mm*mmz.&vr . 

^Kfcfci, »2RS*fc^at'e : ? (cDNA) ©3— H1H*K:B|IMb*IBlftTrai« 

^F^^tyyy AD NABrH-fc ^110^7X5 H (112 0 kbgg: 

m^) , 3X5 F (1S4 0 k.bg$ : 3*4* ) , i«AI^M (BAC ; M 
2 0 0 kb : , iSAI^M (YAC ; *§lMb : ttgltf) £5itfT 

x»i»*WbixTfi£«u -ens saaiftfc h7>77x^-> 3 >x«-r >^x* -> 



1 
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(Pravtcheva £, Genomics (USA) , % 30 p. 529-544, 1995 ¥) » #A$n 
SlfefCtoTH 3fc°-£W^M£n&V^ (Garrick £, 

Nature Genet. (USA) , mi8#, p. 56-59, 1998 ¥) . M^&£nfc?§£^£#: 
±<£f|i!l^ia^J(Dl£#£gtt£ (Dobie &. P. N. A. S. (USA) , % 93 p. 6659-6664, 
10 1996 ^ ; Al ami £, Hum Mol. Genet. (UK) , I9i, p. 631-636, 2000 ¥) > 

&fc&mmis, z\n&^??—£VTmwmmz : &fc : ?$:m>A~rz>z.tT«&z>o 

15 

(1) k hAI^M (HAC) (Dffim 

bfct h AI^M (Human Artificial Chromosome ; ^T. I"h 

20 acj t&us) ^aig^^.e>nT#feo HAcii^yyn-fic^ (a) 

^hAT-^T^n-f, (B) g£Sf§£^&#BJr>t<Z>fiJffl, (O :/ 

(A) ^hA77^7^n-f 

±Mim^Bmx\z&mmm/ftm\z!&^tzDNAmmtfWi£znx&Q, 

b Y AC) „ Hg4H©38^£> ^P->>fk$nfei3^J^©DNA©fM-^li!j^$ffl 
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15100 kb^tsYAcm^<o^nm^B^ii\i hv^utrmm&tttiQV. 

t h^^II»«Bfl&«cHT 1 0 8 0 JcJUAUfc^ftftSnx^* (Ikenno £>, 
Nature Biotech. (USA) , SB16#, p. 431-439, 1998 ^) . Xfflftttlfll&irett 

(B) B&58£WfJt©?iJffl 

fcCtjtfwSnfc (Tomizuka 6. Nature Genet (USA) , SB 16 p. 133-143, 
1997 ^ ; Tomizuka e», P. N. A. S. (USA) , SB 97 #, p. 722-727, 2000 m . CO 

25 *#ttftSnTV>*. t h l#*6frft*©ft»lftlftfi#IJrfr (5. 5Mb) £ 
^^-tU IL-2itfc^ (cDNA) XteCFTRitfe^ (th^'MD 
NA) ©#A£ttlte$83iJ&*$R#£nTV*S (Guiducci <&,Hum. Mol. Genet. (UK), 
SB8#, p. 1417-1424, 1999 ; Auriche 5, EMBO Rep. (UK) , SB 2 p. 102-107, 



WO 2004/031385 PCT/JP2003/012734 



2002 ¥#^o mm$s\j±7>?-mmwm& (cho &m>Tv>5. z&mfrit 
5 2 ^-^^^^-T'&cHo^fla.hwiMM^^ckD i l- 2#QsL&m\zmm. 

10 5fcD N A (D# AlWJfP $ nt V> & V> <h V> 5 j@7^gl oTI/^. 

^^®^SaS^©^fe#:^f>f ( 2 -3Mb) ttA AX ^-«lftfc*V>T5Sf 

jii:«jt$n, tn >hn/7tSKo-giisr;sDHc 

(succinate dehydrogenase complex, subunit C) SMS^Sr^tTo SDHCI^ 
T?©*Bl^ftife*.fc«k9G4 1 8Wi4Jt^^#A^n^o -?V7sMM (L^3 
15 T3) %fflViTXia«|Blfiitt'&*ffV^ G4 1 8 W14$li«*ffl)fe£#fc (Au 5, 
Cytogenet. Cell Genet. (X-TX) , ^ 86 p. 194-203, 1999 30 „ £©HA 

z^fawmw \zhac izmx? z> rob \zn mmwix. &m ^tctf. mxm^m < 

^#:g^ff)t (IR«) Cl oxPlM h£9>^AjfAU HSOBtt 
itfe^ (hp r t) ©»Wj££ttSfcfl>3fe»M5 : 3 ! ' (A-r^D^-r5/>»ttJtfirP) 
£^Abfc^#^£nT^"5(Voet e>, Genome Res. (USA), HI ll#,p. 124-136, 
25 2001 ¥) o d©|[|JRifefi#«t: h2 0 f > h □ / 7 1 1 f M*®- 

g& (p2 2M) g^®r>t©fc©, fiS^Jtt»3£SnTV^Vi. ft&m. 

fc^ZC r e/1 o x P v'XfAia^MiSWti^fa OiAlT^-S^, 
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tv^. m&#&f&myr&mmviz&. rim oxp+m h<on 

(C) h^^^^>T^n-^ 

© «*_t # 3 £ *t 7L £ tl Z> o 

tiTV^ (Itzhaki Nature Genet. (USA) , % 2 #, p. 283-287, 1992 „ 

20 #$irft£K:&ofc (Kuroiwa e>, Nucleic Acids Res. (UK) , % 26 #, p. 3447-8, 
1998 ¥) o t hX^fi#:&m/«^BaS!lJ^^^J:oTDT4 0i»tC^At, 
*7 by >>r— ->a >£frofc#!l;&*$g^2*iT^£ (Mills Hum. Mol. 
Genet. (UK) , ft 8 #, p. 751-761, 1999 ¥) . 5SB6R^Sffil©B'JI^Jc:«fc 0 2 . 



WO 2004/031385 PCT/JP2003/012734 



hm^ZtlT^Z (HellerS. P. N. A. S. (USA) , fg 93 p. 7125-7130, 1996 

5 ^Snlfefefrj&tESaBlia + Tfft^ttSai^Ufcfcae) (Shen6, Hum. Mol. Genet. 
(UK) , I6t, p. 1375-1382, 1997 ¥) > ^77W^fiLfct^5, £ 
**5Ufi£)&*«BSnfc (Shen<b, Curr. Biol. (UK) , S&10#, p. 31-34, 2000 

¥) o *^ 7»6#*»7^xffl#Tffli}$sns t i^sn&*J, *©ii«» 
10 $nxv^vi 0 

(2) HAC\©^IfefO#A 

±^Lfc£5&^*-£bT<0HAC#lfg£M^ffilgft££:te, HACK 

> y&mxifim £ nt * sari?, mm fc&m $nx^ v> o^attt & £ . 

T^5e cn^C r e/ 1 o x P;>7^A£fUfflU ffi2tejS6fc£oTM b^t 
20 h 2f Rt;2 2f M^M) Sr^D- 

r:>^-r^>^^(^#^o--->i7*)^«i3i$n^:(Kuroiwa £>, Nature Biotech. 
(USA) , £18$, p. 1086-1090, 2000 ^F) , Z.(Dm&h, ^RttJtfi^*^* 

^^^-(YAc^2)o*asje^fcg^atfe^©3iiJiTS&*3^56#sn*. 
25 vi-rnfcbxt), i) m&fimzfr-c&v. ^^iCTii^ntv^, 

2) Jg*M, fl#T?*gfcH»Sn5, 3) tt*DNA£«ffifc*A"E!jt&, £ 
^5^#S:«fc-rHAC^^^-^«31ffiST^^$tlTV^Vi. 
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fgbfcft, u®gJ:^M±©^jfi&l: 1 o x PiB?iJi h cm v^at-^- 

Ab, Cre/lo x P iy^M,\Z^ K) G F P atfirf-Safc^ft 
fe#:fc^Ab^:<hil^, GFP©&^*flilB"raE£#*T?£fc. ^©^m J; D > 

15 8B«g£^J*t-*;i£#T?#SJ:£&j!,fflU ^mM^^-r^iz^rco 



20 Ai&fifl^* 

«2 1 a 1 11S«rtTHiJ»Sn, iftl<«AL 1 6 3 2 0 4 K&^TiUJRfcS tl 
25 -So 

$ ^>tC#^BJ(D— ^SS^JC43ViT, KTIBb h 2 1 t^fift© jgKl&li, #1 
Atf2 1 p««rtT?giJ»Sn,«F*b<ttAL 1 6 3 2 0 1 fc&HTH'JBfcSn*, 

OMbtfeD, »*b<ttttl 9MbWTT^D, £ 5. \zU f; b < « 1 8 M b U 

7 
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*J£l 4 QfcttrtfcfcViTfilJIIfcSJ'U &&V<\ZAL1 5 7 8 5 8 IC&^TiiJBfc 
Sn> $e.Cjff*K«AL 5 12 3 10 k:&V>T8iJB&2*l£o 

$n> £?£b<tel 4 p 1 2fig«|*3K:*UTB'JI»Sn, Se»fc»*b<ttOR4 
H12> OR4Q4, RNR2, OR4L1, RNU6C, FDPSL3, Kl 
2T, C14orf57> OR6S1, Ml 95, OR4K14, MGC271 
65, LCH, OR10G3, OR4K3, OR4E2, H1RNA, AT P 5 
10 C2, OR11H6, £.tfO R4M1^<d&£S¥ J: OiliR £ tl5 te-ftlfr 1 

h 2 l#^-fe#Xteb h 1 4#»fi#©ftW5fifl:2fe^/XttfiWiEffiKlfflffi»a 

15 ttftHIMfe*l!tt®MM*tttt. b h 2 lS^CSIfflfiOAL 1 6 3 2 0 
3, Xttt h 1 4#^©lijfi&OAL 1 5 7 8 5 8 iDififiH, 
SKliAL 5 12 3 10 ^*5VtSMIEgiJ^m«kDjfi&f^ Xteb h 1 4#^ 
fi#:0$SBffii£ft<£ 1 4p 1 2**rtK:*tt*l(riBB!lllSttt««k0jfilfcfc# AStlT 

25 #^*-<Bfm#i££li&-r£ : 

(a) b h 2 i#3fefiflOUafc h l 4#^M^§jfntt^§5Xfy^; 

(b) ±fEb h 2 l#$fefifl£X«fc h 1 4i^fiffOfi«MR^/Xtta 
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( c ) ±IB t: h 2 1 #5feft#Xtt tM4 #&£#<DftBSifi&;K:tf /XteMBSi 

^m<D—mmmmjz^x. xfy^ (a) k^th, t&tBth2i#^ 

10 m^^AL 1 6 3 2 0 4 K&ViTgiJI&L-, M^'&SrAL 1 6 3 2 0 1 \Z&\,* 

xwm-t&o &tcft\(Dm-&h\,*mM]&m\z&^x\t. kM4t^M©fi»i 

1 4 q^Tg'JI&b, 1 4 p 1 2m^ft£&V>TgiJErr3<, 

■z t>\zft£v^mmMm\z&\,*x\$, t m 4#^^©si^^<£al 157 

8 5 8, iDff SKttAL 5 1 2 3 1 0 \Z&\,*X®mis, gKll^OR4H 
15 12, OR4Q4, RNR2, OR4L1, RNU6C, FDPSL3, K12 
T, CMorf 57, OR 6 S 1, M195, OR4K14, MGC2716 
5, LCH, OR1 0G3, OR4K3, OR4E2, H1RNA, ATP5C 

2, ori ih6, s. rj^oR 4M i ^6&5»«toiR snsv^n^ 1 C^fi 

fc:feV>TB!lllfc"r*. 
20 $ &fc*fi891©— HJS^JIlC&^T, 7*7- V "J (c) K43^T«, 

mxtb%» 

©Sulfite A L 163203, tM 4f^M©AL 1 5 7 8 5 8 
25 $ ?>^$f *b< HAL 5 1 2 3 1 0 K::fett*MBBBiJ|iJM&1t«k Ojfiffc 

\Z, X«t h 1 4#Sfefi#©J5IRi£&© 1 4 p 1 2lS«rtKl*ttS«&SEBiJI^<fcfli 

«fc o jfitt \zw at & c i &x # § „ 
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5 

5^:7* (d) &Zt>\Z^&Z\t&WWLt~rZ>. ^DNA^^tJt: hAlM# 

(d) gBfi[ijt^«jmm^.^mw#fiET^Tb h 2 ltMXttk h 1 
10 temzft&VNA&WA-r&XTy^o 

^rcm6<Dmm\z^x, *&mt. ±.mtm3jmz&r>%t>*iz>, mdn 

nau iuxo^xf> (epo) , bn>^-rx^> (tpo) , itm 
mmm^, 7^>^;^7>Hif (vwf) , ^hD7^>, f— ;is> 
&f&mm. -r>xu>, -f >x u >mmmm? cigf) , -r>xu>^iimH 

20 ^GfynZm. (IGF BP) , JrC#\ fD^ ^ — if, 51^3 □ :=.-»H 

25 +>12, ^>^-0^^>15, CD4 0'J^>H, -f — 7iD>, 75^ 
y>»T75^ — if, a-17>?hU7 B -»^ ^> h ^ >X#;W\*5 ^ 

7 p u>^^i/^-^H^x^u^— if, j^s«j$fja^ (gif) , mmmw, 

(TNF) , BjSsLmmWmT (HF) , t>37^f>M, F 1 t 3 >J # 

10 
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>mfi t 3 D > xhD-^^i^ (sdf), nfflmmmm? (scf), 
mm^mmmmmf- cfgf) , ±&if*gs^ cegf) , shmmj&mmm^ (v 

EGF) , 7>y^Xf>, (NGF) , #^fi£B^ (BMP) , 

rz^vy. b7>x7*-s.>?mmmT (tgf) , ^ >h (wn t) , 
5 tzz&n- F-tzm.&iTt-rz>zhtf-ezz>o 



10 y ; 

(b) ±15 k h 2 1 ftJfefittXttfc h 1 4fifi#0fiiM&l^/Xtt^i 

(c) ±Ek h 2 l#&£#Xtek h 1 4#^6ft©gii5fi&u:/X^I5 
15 (d) «Ult«?aWj|aSI^.#*0#«ETK:T±IBt h 2 l#Sfefi#Xttt hi 4 

(e) ±fBt h 2 lmm&foXUt b 1 4f?fefi#:SftlttSft4ffl)ia^e»5 

20 (g) m&vrz&mmi&\z&\,*TK&DNA<DmA&fe^ir2>x ; ryzfo 



(a) fc h 2 l#^fe#:X«k h 1 4#&£#£&&T£#*#i&fflli&£#5 

n 
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(c) ±BBk h 2 l#&&#:Xtet: h 1 4 #8sfi#©£W^&;fttf/:£«$gl» 

(d) ^^MWa^^-#^^)^T^T±fSt: h 2 l#^£#Xtet: M 4 

(e) ±13 b: h 2 l#&£#Xtet h 1 4#^fe#£&&T3#<^Mfr£>^ 

(f ) ±.u^^u^)Vt^mm.ii^m^^^v^ ; 3fer/(c 

m (Esm) , mmzmn&nmmRz*mffii&/mmmM-v$>-?T>b&^ 0 

(b) ±IHtib2 lS^MXtik h 1 4#Mft:©fii]itR^/xe@l 

(c) ±fBt b 2 h 1 4#^-fe#:©fiM3fi^]5ir>VX«0M 

\z ffi&wm &} mm pl m m v> mm&& & n at & x t- ? zf 

(d) ^fi#Ml$m&ASP^<£^TK:T±iEfc: h 2 l#^^X«t h 1 4 

(e) ±is t h 2 h i 4 e> ^ 

(f) ±is^^o-fe;i/«i:^^]ia<h<&m-&-r'57,-xy y ; 

12 
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(g) m^vrc^mm^mm^x^m-r^Ts^yzf mmz 

(h) mbn%mmmfrt>±.^?>^?nzmm-tz>XTy'7o 

-rx^> (EPO) > ND>Wxf> (TPO) , Mt^SB^ S£AB^ 
5 8l?lB^ 7*>^;^7>KHT (vWF) , >?Xhn7^X h*-A°5> 

&f&mm. -r>xu>, -i>xv>mmmm^- (igf) , -r>7>u>4 

^Hg^W^K (IGF BP) , tr[#:, fn^7-t\ Pi&^ziax-j 

^>12, ^>^-n<^>15, CD40'J^>H,/f>^-7iD> < 
-if, >5?^ U^F^X^U 5— fc\ fiKSffiJS'JH^ (GIF) > m^Wm 

15 b^ (tnf) , ^skmrnrnm^- (l i f) , ^yzi^^^yu. f 1 1 3 u# 

>H (F 1 t 3D , Xhn-T^Bi 1 (SDF), ^Mif JSB^ (SCF), 

mm^mmmnm^ (fgf) , jh&itmB^ (egf) , Mmm^mmm^- (v 

EGF) , T>> J ^-^^X^>, #1MHT (NGF) , fMHf (BMP) , 
T^f>, h^>X7^-^>yJtmH^ (TGF) , ^-T>h (Wnt) , 
20 UEtim\i*>*iZ>. 
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trmmom (t-a) &t&u fcfist^ut^R U) Rtflgw (p) £ 

©«^fctt«lW58&fciAL 1 6 3 2 0 4«£i9 fc^d * 7{BiJ> fiRjfiftttAL 1 6 
3 2 0 3 £D t>iz> hn*y$jT&i^ Sfcthl 4#5fe6#©«-&K:tt:ftlW5B 
fi«AL 1 3 2 6 4 2 £9 fc^O P< 7<9h fiififittAL 157858^0^-^ 

fttAL 1 6 3 2 0 1 fc*ViT*^*0, £fcb h 1 4&%i&W<DM&\Z\*. 

vtfy—-?)VRNAmmz&\,*Tm%-&$>z>o 
20 fg-r. *mw\z&\,*T\zmz.\*7'u*7' h7>^->3 victsAi^n^yga 

^ax^a-ts^^, **ofc»^*--*««F-rs»iiiis m^-mm) t. m 
^Mffifr*>m^??-tf&^n%mm (Scania) &m-? 0 

14 
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5 tfwmznrcZLt&Tjkfp cR»*f©jjg**^f0T*«. 

04 a^bll tToL-nv-r ->>W'|4DT4 0 #fc:feV*T:BIW36ffc 3&*MI»S 
10 tlfcCh^tF I SHMOi^*5^t^*T^5o |4a«DT4 0MH 

|5lt SBfc^teSrlSUI&bfcb h 2 1 #*fe6#©SI»ja&fc: 1 oxPS3?!l£SB 
ttttftWfcJf AT£#i£©*ag£7*T0T&£o 
15 0 ^77 hlMv ? >W44DT4 0 flcfc^TffiElfiifeAfl: (t 

h2 i#^-&#:±ici oxPswffMawtSAsnfci*) £B#rr*&«> 

OD-1f>^n»;Hi¥tf (A) £.tfPCR#?tJT (B) ©^Sr^-r^llT&^o 

0 7 aSr/bH MM3»WttCHO-K l«cfc*ViTk h 2 1 

20 07 a«7^D^T h^>^r— ->a >£fr 5 M©£5© t h 2 

07 bu-mm^GLZwrnvrct h 2 i#^#«JrJt£^-r 0 

B9it G4 1 8»ttCHO-Kll!|cl:^^5GFP 5§IOifS^tf 

25 mm^A-c&z><, 

01 0«, G4 1 8fttCHO-Kltm 1 o x PE^ITfiMfcteSf 

01 1 te, t h 2 l#^fe#:0M3t^$7"n^T h7>^-> 3 >fc«fc»3 

15 
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Ell 2\t. A-f^07-fy>ittDT4 Otfc^&^Tt h 2 1 WrPk&fcmmM 

tiLtfmm $ ntc z t p c r ^-rmx % % . 

$nfcut^StF I SHi*f<D^^Sf?ST^5. Ell 5 aliDT4 0 M 

mz&mznT^z&m&wmvrct h 2 1#^^ ($cep) £^b> 015 b 

B16H, KH2 1 E*ffl]iaiS«±»*fc£££n&fc: hEPO^II^t h 
15 EPO^W^I (rhEPO) (hlwI^CD^^iim^tt^^Jt-r^^^^^Tlll 

@17lt MM > ? >W14HT 1 0 8 0fflmW\Zl8\,*X\l h 2 1 

20 @18a^btt G 4 1 8 WtHT 1 0 8 Otfcld&tf&GF PSS^©*!^* 
^T^MS^^H (0 18 a) Rtfl&ffiSISSflSaSM (Ell 8b) T&3o 
019S, G4 1 8 X«A-T ^D7< ->>W^E 1 4Hcfc:fcV*Tfc h 2 1 #^ 

25 0 2Oa&tfbte, fSSOWttE 1 4 SBjiaflcfc&^T t h 2 1 

#SttTV*a;i££jSTF I SHtt©^^t?*T$^. 0 2 0 alM 
Sffi*HtJI»bfcftfi#:»fM- ($cftD £^b, H2 0 bttS6k:SI»3lffi«:B'JI»b 
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@2Ut m&IMfch i MS Ci«l:^^Tb h 2 1 #&-fe#$r)t (^PP) 

02 2 aRtfbte, HAC^AESi)iS^>t:KOTttlMl:Mi^b 
fcl&fc:, GFP^(Dil^^^-r^^^^* (IU2 2a) R^^^zl-^ 

5 u >ifi#T*m&vt£Mytm®im^n (1322 b) t-$.^o 

£iT, *mw&mm\zmw?%o ^mit, 2 0 0 2^1 o^ 4 BictM^n*: 

0^HIii#fFaimB2 002-29285 3 -*t£>Mft*i£^3IT £ feOTfe 0 , ± 
10 IS#fFtBMOBJiffl»S.^/X«lll®tfBm$n^)F , g^^^T§o 



K HIT 3 0, iHAC^^-lt kh2lS^MX«kM4f^ 
15 ^&#:irJtXtefc h 1 4#^&#:£^tr;i<h£#m£T§*>c9T;&3o 

x m.mmp\tf <d ? — & s< - * ±\z&m t$ nx z> ( 09 x « > 

http://hgp. gsc. riken. go. jp/chr21/index. html (Riken Genomic Sciences Center, 
Human Genome Research Group) £#fl8£nfcV:0 0 Z\(D 3 ftIB?iHt$8£fiiffl-r 
20 &;i«h-C\ ^AX^n^TSS^iJ^ 1 o x P13^iJ^:^«:ffi|Wiam^^«toT 

M^^WtC^A-r^d t^pJ^i^^o SB^fecDi>Jl^c£-DTi&4 8 

Mb CD 2 1 1 / 3 (D$J 1 6Mbt^D, *fcSI»3tfi[&^jSI»jSte© 

25 ^grfc: -7 sunset h2 lSSSM^^Al, **7*7*;*;&fls«bfc 

(Kazuki £>, J. Hum. Genet.. 46:600, 2001) . — ^ t h YgSi&ft:c7>J!I-g\ 
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tlTV^S (Shen Hum. Mol. Genet.. 6:1375, 1997) , cm £ £ <h £ > H 

mmm^-v(D\i bm&fc<D$;fem*m'&fcmzmteQ* $£tti:ut>hn^7 

M2Mb t#^.e>tlTV^ : Triowell £>. Hum. Mol. Genet., 2:1639-1649, 
1993 ; Wang 6, Genome Res. 9: 1059-1073, 1999) \t v^XttUfi/ffltt^T *>« 

10 $#T^£o 

it (SC2 0 ;Tomizukae>, P. N. A. S. , 97 : 722-727, 2000 *£) \zUaX^UaXfc 

15 £#*.<bn&„ SC20S, t b i 4#^M®SiMWSiifio^< © 

g&#£;K£;UT^£ ££j&*IR#$*lTV>* (Tomizuka £>, P. N. A. S. , 97:722-727, 
2000 ¥ ; Kuroiwa £>, Nature Biotech. (USA) , £ 18 p. 1086-1090, 2000 ¥) . 
JMfrWfctt, SC2 0H k h 1 4f ^Mfii©fD^7E^e>AL 1 3 7 
2 2 9 (GenBankSftH) Rtf£*U: 0 $ £> \Z± > Y n ^ 

20 71©AL 121612 (GenBan k J&>S>AL1 57858 (G 

e n B a n kg^#-*t) CD^n ;* Tfiflfr £ 2 4 - 2 6 k b 
bT^3„ AL 1 3 7 2 2 9 (GenBanklll^) i:AL 12 16 

12 (GenBan kg&#^) RtfAL 157858 (GenBa 

n kg^#-ff) <£>-rn*7#J2 4- 2 6 k b ffi > h n ;* 7r B l<E>^££:#cb 

25 T^5. — kM4S^M«ili^^Tl^. £<£>SC2 0te 
tbMM&^teMm&^^yxmfc\z&\,*T£%.\zm$f2fi (Shinohara S>, 
Chromosome Res. . 8:713-725, 2000) > SC2 0C'J#V-'7MNA<UI (t 
h 1 4#^#:^^^-ag-r^) Clox PgB&£*f Abfc&^S C 2 0 \Z& 
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ViTfc^CD^tete&fctlTVifc (Kuroiwa 6, Nature Biotech. (USA) , ^18 
#, p. 1086-1090, 2000 ¥) . f nSttt^St^k h 2 2f »Mi 

fr&XiOmi OMbCDMtt^ f©«SC2 0O 1 oxP«MfcfcHEJffi£ 
tftHACfeSfc, T^^ESIBIB^T^XflfrTjSfffiTfeofc. SC2O0W 
5 ffj&tt, 1 4f Ml 4 q 3 2»Ifef ^Itt^^SitT^^^ 

*wmmiz%&mzntt&-?s c 2 0 £*§/MtT£ m^&au&aT 

10 AC^^- (Dffl^lC^ViTlB«ci-^)o 



1. thAlM (HAC) ^£*-©tfMW 

#HAC^^-K3U i&bfcJ^fcb h 2 l#$S&&Xtet h 1 4#^&# 
fcS^ViTf^»-r*. *HAC^^^-0^MCH J£*T© (a) ~ (c) ©X 
15 fy^tli: 

(a) t h 2 l&m&WXfet h 1 4#^£#:£^TSM£t#&X^y:/; 

(b) JtiBbb2 If h 1 4#iM©SlilftR^/X«II^ 

(c) ±13 1: h 2 lf^MXlib h 1 4#SS6#:©SlWjfiffiR^/XttSiSl 

iiBX^^y (b) <h (c) ©M#fcM#fclE?££n£:^o 

xf7^ (a) : b h»6#*«»-r zmmvfcm 

h2 ltftftfltXBbM 4#^£#©^£<fci#U 7^^©&©i&fE©fca£>k: 
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5 f "C^$tifc t o , mz-tt. WOO 0/10 

3 8 3-*t> Tanabe. H. £ (Chromosome Res., 8-: 319-334, 2000) fc£fc|B«3n 
Tt^. £fcfc: h 2 lft&fifleRtffc h 1 4f^M^t^7^XA9Jii 
jSfflBS^, Japanese Collection of Research Bioresources (JCRB) iz^rti^ 
n&mm^ JCRB2221 A 9 (H y g r o 2 1 ) ) Rtf J C R B 2 

10 2 14 (M^A9 (Hygrol4) ) £ UTS^$tlT*5 D , ^©ffNfflftlf 

15 ^(DJ;3&iiiB&£UT«, "7hUDT40tt (Dieken 6>, Natu 

re Genetics, 12:174-182, 1996) , ^^XEStt (*B$R«— , /Ht^-o. 

7;^>'j-X8, ^->^-yf^>^ ^±*t. 1995) > fc2#*wr&n*. 

20 

RlrlOiM^ l#fcfrSA^3^*fc£bT, Koi e> (Koi £>, Jpn. J. 
Cancer Res. . 80: 413-418, 1973) \zmMtStLX^Z> 5. 9 u-£)Vmwmvf £>n3o 

^W^^J"S(C:||bT«, 0!l*.tofWO 9 7/0 7 6 7 1 -if ROTO 00/10 

3 s 3 nfc^» Piio^pcttt h 2 lmm&fcxtet h 1 4#^ 

20 



WO 2004/031385 — PCT/JP2003/0 12734 

C2 0) &&&?%mm$:&mlrZ>Z£b»jm~e&2>o SC2 0»fi#Sr)t*« 
5 j|t5-7hUDT-40tt (SC2 0) ft, &ALffI&i*A 

1:2 0 0 1^5^9 BftW-T?HIR*tfiSn, S86#-^FERM B P - 7 5 8 3 



io xr>y/ (b) : thm&fcv&m&tiL&zf/xteMmmtiLvnm 

-V / jkm<D-%m\z.&Vft : 5 iWf, #J;U£WO 0 0/1 0 3 8 3-^lCfB^^n 
T^5AlT0^7E?iJt©ti (fn^7h7>^r-'>3» fc«fc Dfr"5 Z\t 

3:K#c^#:£#£<h^5 (Itzhaki £>> Nature Genet. , 2:283-287, 

20 1992 ; lkZ$ Brown 5> , P. N. A. S. , 93:7125. 1996 £#HS3nfcV>) . £ 

25 z.\*&m&tiL&wmir2>m&fote* th2 1#^^#±©2 ui urn 

tl<(iAL 1 6 3 2 0 4 (GenBanklltf) (D&^IE^HcS^T^ 

21 
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&tf®m. fflmznz m^t, Nucleic Acid Research, 26:3447. 19 

98) o *fc«A«fittiaiffi*BiJI» , r*»'&fcJ4, th21#»fift±©21P* 
JftKSAL 163201 (GenBan kg^#-5f) tf>maBS?iJK:S 

mizwrntzMG, al 1 5 7 s 5 8mm<DM&mn\zm~3^xm$)&m&mm 
io j^^-r&JitK^T. m&mp\zmi£vtcmmz&^T-mm&®:&w%i* w\ 

#±©14pMrt, JJSU<ttl4pl2tm £SlC$?£b<«OR4H 
12, OR4Q4, RNR2, OR4L1, RNU6C, FDPSL3> K12 
T, CHorf 57, OR6S1, M195, OR4K14, MGC2716 
15 5, LCH, OR10G3, OR4K3, OR4E2, H1RNA, ATP5C 
2, OR1 1H6, XttOR4Ml Ofcffl National Center for Biotechnology 
Information (NCBI) ©t>7'f >^VAf-^^-X (http://www. ncbi. n 
Id. nih. gov/mapview/maps. cgi?ORG=hum&CHR=14&BEG=0. OO&ENI) ) (Dm&m&Uzm 

20 %.znr, mm<DHAc^?*-&ftm?%&o\zmm%~r:&n\tm%.mm-f2> 
tzrcM?u*-i>?? hut b i 4m%a&fo<D&ffi®zm&wm?z>i%'et\z\z, 1 

4 qim 0 $l< SAL 512310 (GenBan kggfe#-5f) CD^SIB 

££V>T5BfcjI&£3JS>K fflit-5:<l:^Tf§. ^fcflAtffiWHttfcBflfc-r 
5$§£-K:«, thl 4#SSfi#±©0!l*.«l 4ptm #£U<tel 4p 1 2 
^rt, $&C|ifSb<SOR4H12 > OR4Q4, RNR2, OR4L1, 

22 
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RNU 6C, FDPSL3, K12T, CHorf 57, OR6S1, M19 
5, OR4K14, MGC 2 7 1 6 5, LCH, OR10G3, OR4K3, O 
R4E2, H1RNA, ATP 5 C 2, OR11H6, XHOR4M1 OfcS Na 
tional Center for Biotechnology Information (NCB I) (D^y'y-i >>? J A 
T^—f^—T, (http://www. ncbi. nlm. nih. gov/mapview/maps. cgi?ORG=hum&CHR=l 
4&BEG=0. OO&ENI) ) ©:f&g^J^g^Ttfl$I5^J£^frT£ £ ttfT'^Z. * 



15 ^-r^d-h^-r^^o 



20 t-^:/ (b) (ottfx«^0Vi-rnTfToT i foj;<, 

£ m m v x % & ^ „ 

/l oxP^fA^^tlTl^ (09;Uf, Sauer. B. £>, P. N. A. S. , 85:5166 
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-5170, 1988 £#RB£*lfcVO . Cr eTOfUt77-^P 1**®3 8K 
DCD^>/1^SIT&D> U U >\ii — if CO I n t M>Tlf7—' tf) 77$'J- 
KJg-r^fcCDT&So dC9Blili«> ^J3 4 b pCO|P»& 1 o x PE^I&SSfcU 
T, ^©MT'^SWtDNACDEi^^igJll". £fc £ CD l o x P m^KDJifa 
5 ttfc<fcoT, 2OC0 l o x Pmm$(DI>NA(DX&Xte1fcmtf£.CZ>^£tf%\t> 

tt,ffl^»***©W3>Vi^— FLP (Broach 6, Cell. 21:501-508, 1980), 
77-yph i C3 1 £3fccD-r l/rtf^—M (Thorpe C, P. N. A. S. , 95:5505-55 
10, 1998) nfiAft<ftlttiliaTt>c:nfe©»*fc«k*DNAjfl|fe^LR>S 
10 jWB# 3 *ITV*S (Koch<=>, Gene, 249:135-144, 2000 ; Thyagaraj 

ane>, Mol. Cell. Biol., 21:3926-3934, 2000) . 

b h 2 mm^mz-D^x\t&mT&^L<DAL 1 6 3 2 0 3taa&mtf*>n. 

£fcb h 1 4#!fe6#fcOV>Ttt««lSftffc©AL 157858 (GenBank 
20 S^#-^) <fc»3 5fi&, $&J3j?*b<ttSI»jStt©AL 5 1 2 3 1 0 (GenB 

^•(D^, ^-r^^DNACO^A^^^^oT'J^-^-it^T^#AL, 

25 5£fl&e-r* 

JWK**©B««ffi**lfc# ALTfcJ:^. «5B-r*«k'5K:, *HAC^ 
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A&«£&;t-e^ ^*DN ACO^X^B^— O&B^ (positi 
on effect) £ 5 tf%> Z\ t *>&V>. £fcft*DN A<7)^A^t>fS® £fr£o £ £ 

5 AT^^t) 

\Z 43 T &) \Z m A £ tl 3 IB^IJX teX 1/ * > h A £ *IT V>T & «k o 
10 AC^^^-omMcD^fitClf A-r^^<h^T#^>o 

2. HAC^£7^ — ^(D^l^fcDNAcDzgA Uf 1 ;^ (d) ) 

±iBHAC^*-©flMKfc::feV>T, «4fc1#»Wa*A.»*©#«ETfcT^* 
DNA^jfAt5Xf>^ (d) C^fci 0, *HAC^^-^*D 

20 NA$^AT§ Z. <h#*T#<5o Z.(D7s^y 7 (d) ±x&bfcX5 i y (c) 
CDmi£fT5 s &<Z>T&-57^ TsTv? (b) £©Ji|gJ*tt4#K:IK£3n?\ Xfy^ 
(b) OltfXttSbtCfT5^t3&«T?#*. lot, 777^ (b) - (d) (DMSJ? 

WNAttt, #^<i:-r^iB^ttoT^^6^A$n^DNA<£fgb> 

25 



WO 2004/031385 PCT/JP2003/012734 



\zmffiTz>mm*mvs mz.\z, yn^- x>/\>ir-, ->^^-;i/@s^j^ 

Tff3o 0iJ*J£, C r eii©i»TSS 1 o x Pi3?iJ^:^DNA5«jt 

i o x pm^itAiiT-u^Tm^wz^nrcmmt, ± 

iE^-y^^f >^^^-tCDM^WIfiMt^ i 3, ^*DNA^HAC 

^^-±K:t¥A2l±££<h;^T#MJt3g£, Nature Biotech. . 18:1086, 2000) o 
10 *HAC^^^-CH TO^SWmm^-P^CDra^ (loxPIB^J) £ 

AC, PAC^ #S£^<hbfc^YAC&£g£#<2^^-K<£D^D- 

15 o o kb^--^-*Ti£5i$n, ffi.&mmmmzm^<bnT%tc-777,^ 

DNAfc#A«I££T&3o 

*HAC^^^-(:^DNA^AbtIi$n&, ^*DNA$ 

20 *DNA^^tJHAC^^^-^©^^$^WlJ^^:#<^^)"Sltl#t)#^e) 
n^>©T> #A (#A) t§MDNAO^f$H al^l 0Mb~^l kb, 

DNAWi^^^-^ffl^fctfifiAStit mmmmz&z 
mum^mmmutiE<Dmti?m&tkv, mAm^^mn^zmm-r^m^m 

Tmmmmm<Dmmrfm&is^ e #A^te&^>it-h-tMX^*#<, -iz.<d 

U\£~^i!)t^m\Z^^n^t^O^HAC^^^-(D^m\tZ\(D^^Um&iilZ 
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^^jfflia&^ffl# I t«"e««^ia«t#Snst#^.&na (Kazuki e>, J. Hum. 
Genet., 46:600. 2001) . ^(DTctb. WAC^^^-t)^^^^^^ 

15 Jl©fefe^il$nTVi§x— X (GenBank 

# T&te^© 5851 Soffit" 5 C i#*TiJtBlCfc*. ^< ©B AC'S** — « 1 ox 

20 pia^i^^JtuTvssfc*, *hac^^^- ^<om A&*fl7-<< ysnwi*** 
sfflnntf, msia^JK^i^B ac^hac^^- i^t^ h^-ewfl!^ 
jf AT#5«h#*.£>n5o 

25 ^T^^-(DVi<^^5r^J^T^o 

(1) ffiStejagfc«kS»ifi#:«^»fJt©#A 

>U— h (^*DNA) ©*#«*? AS Jfc**® Z. Z> J&«, Jft«»«6#:B±T?»«S 
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M b J|M£U±CD ^-fetel&rfi- A C ^ ^ ^ — \zm Al~ 3 d £ % (Kuro iwa 
6>, Gene Ther. 9:708, 2002) „ 



5 (2) mAitmwm 

2> (ii^.*©^yf^ ^?!SiJ^MbT«> WO 0 0/1 0 3 8 3^^#i$n 

-*imx&&o z\<dm^. fAtsi^DNAUtt i o x pmmo^^^nx^ 
nit&^o h^fflv^nfeBAc^-r^^u-n l oxpsh^j 

15 

(3) m$k-{ >+>— h©#A 

*^Hjfc43ViT»*b<^v^n^ i o x p@a^ij«p i yT-5>\zm%:'?z>m 

^McDSB^iJTfeO, C r eii(:i5HAC^^^-±© 1 o x PBE^OSitK 

20 c r emm^-T&mzmm^^^ Mmm&<Dmm*mm\zu&wmm-&mmz.fc 
*mm?z> c t \z& vmf&wzWAm^ztLtco -gm^ >u— htmA-z 

25 3„ m^m^n-Dfc^m 1 o x PiH^jot^ttioT^ rjs^f 

ft&UsKJ&<£>#^14£BB;£"e#£ <h<£>$g i g : 7^&<5 (Hoess £>, Nucleic Acids Res. , 
14:1986 ; Araki e>, Nucleic Acids Res. , 25:868, 1997 ; Lee <b, Gene, 216:55, 
1998) o Z\<D£?tz.&m 1 o xPmn%m^Z>Z\£T. ±izELfci££J&£igil£ 
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(4) uv-wfcwwmmmw 

5 JC#A$tlfeit^cD=i ¥—$ktmRNA$£mM<DM& : £MVrVTzm& (Sharpe 
e>, Proc Natl Acad Sci USA, 90: 11262. 1993) tm-Ai&fc^i tf-gc 

t<Dm\znMte$&#>*>nf3i^o z\n\z, h7>^^i^'^ii^it<fc"3iA 

®m^%£&fc-t\zmAVt£ 1 o x P+h-T Hdiit/tbC r e - 1 o x Pm.&x.KJfc 
y^v^XCDfg^ (Garrick Nature Genet., 18:56, 1998) a*&&7^\ Z\Z\ 

^#lga£>e>n£:# (Schedl Nature, 362:258-261. 1993) , ±m^mMM 

^-e#£>3tf— ^c^M^^$iJ^)T^)^«SoTV^Vi(Morliiio £>,pp1 Environ 
Microbiol., 65:4808-4013. 1999 ; Cooper Proc Natl Acad Sci USA., 
25 94:6450-6455, 1997) 0 

*mW\Z&^T\Z, miMMQ iZTjiTt&K). SWitfe^ (EPOM) ©f£ 

oxP^h) tc^AT^CttCckO, lB3i%£&mz&m$:5-%-Z>Z.£f3i<n¥ 
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3. HAC<t7?-<DlMm^<D&A 

l.ft'f^-XAAX^-lPl (CHO) «eifi&fflVi*C:tj&«»*UVi (WOO 
0/1 0 3 8 3^#fil) . CHOMWu ^<5fntMIfi!ct5C:^^ 
15 ftjetlT&D (00*. tf, Koi SCIENCE 260:361, 1993) > :tll:<kD*HAC 

Tz>Mmz&A-?z>z\t.%»sffir?dbz>o r&tHtmzm-rzmmji t\t, mito 
mmz&v, ftfe<DMMy*\zM.mzft4ki$ffifcmm*mi&-rz>o mm*, tt^H 

±<DMMx.nu®\zftfcpjm?3:MM. Mtitmizu. m&&mm (esmm) , e 

(EGSB^) , (ECtt) &£7^£tl5. Sfc, 09 

mmmmz^n^mm\z^^.nmm.^mmx\tm^mm\z^it^mfsimm. 
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io m&m^zz t^m^v^t^nx^^o ^^MH&^#>fci«^©^&#:^ 

^^^43ViTfl&ffiE#imil^lfflBa^<DSA(Kuroiwa 5, Nature Biotech. , 20:889, 
2002) ^^tlTV^fc©©* t hfc&HT te4>&< t'bti^- ; c h r o 
mosome, transfer, human, normal, primary 
15 or somatic, cell, T^H National Center for Biotechnology 
Information (NCBI) © * > 7 <i yXW^f — 9 ^ - X P u b M e d 
(http://www. ncbi. nlm. nih. gov/entrez/ Query. fcgi?db=PubMed) ^T-5> 
ISBK::&V>T«M5t*£fc©«JI.Mifc&;&:l>. cneoiltii^, t MESteSM 

20 *589!te*SV>TKi» ^M^J 1 3Rtfl 4 fC^-T^*3t)> k M 4#^-fe#EiJ5fe 
Hfrtf-Xteb h 2 1 #^-fe#S5fcH A *--© fc hiE#l»i(S^*EBIfi^©^A^ 

©t ME#^BS^©t h 1 4#5fe6#**»f>T-Xttt h 2 l#ftft#ft*HA 
C^*-©#A#*pJfET&3o *»^©*feK:«eoTf^«$nfcfc h 



HAC^^^-©^flS^©^A«^^n-fe;l/^Sr^JfflbTfT-5 £<h#Ti*3o 
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5*n-fe;H5fctt, ±12 ri. thAI^M (HAC) ^**-©fe»j ©3tK: 
X^XT-^y^^OVi-ftlCDSPg^^ViTfeb (HAC^^-) 



4. HAC^;? — ©ffl3£ 

©Bift^VO , <SD*ARTtBfcDNA©ft3©ttlRj&«&:V> (IE S ft 38 5! 
|jE-r^DNAXW^>h^^ti«jtfe^^iCjl^^|WI^^SAoJHlT*^) , 

^^^^•r^xhS^^n^o *HAC^^^-©fflitlTH RBjrr**>©T 

©fc h^SMfc^&ieffl^*--, ®bhfflM&$M«lfi» EftUBflS (ESi 

20 m.^)vmm^n. Ko»*£»*^:b^&#£ite^©fcMb) , 

I^T^> ^HAC^^^-WO-^JibT, (1) ^*DNA?)§ 
*3W»&^©»A, (2) MDNA$^T5M©M> (3) *W^R© 

Uit, (4) jte^ftsii^Wffl^^^-, (5) #mm^<o&m?mxmi#* 
25 ^i^Bj-r^o 



(1) niDNAO^M^^A 

*HAC^^^-ll iBa^*DNA^Abfci9, n*DNAj5WA$ 
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(a) k h 2 i#^&#:xtet h i 4mm&fc&&m-?2>&-$mM*mz>7T 

5 y~7 ; 

(b) ±ib t h 2 h i 4mm&&<D&m^titM/xtemm 

(c) ±W3t:h2 1 tIMXttk b 1 4|$fi#©SifitSt;/Xttgi 
10 (d) ^#^Kjmm^.^m(D#SET^T±fBli h 2 l#^£fl:Xtefc: hi 4 

(e) ±13 1: h 2 l#^fi#:X»fc: h 1 4 #Jfe6#£«#T£##aBlfia> £ 5 

(f ) ±BS ^ Dt^if *ifi t *»^t ^ ; MlS\z 

15 (g) m^vr^^mmz^x^DNAomx^mm-r^^T-y^o 

TsT-yZf (a) ~ (d) ±mVtz£5\zn "5 Ht^f, X^y^fr? 
MSjy £ ft t£ $ ft& Vi o 

TsJ-v? (e) (f) fc*5V>T«, th^MS§jttl>MiW^, 

k hSSMtt, y"? (b) ~ (d) fc43#Slft!6#©3fc35fl?r, ft^X^:/ 
(Dit'f, Xtt^t©fe©^t5Ii^Tfl). tot, 0!l*.fc£;*7-y:/ (d) 

td*3^Tt h%£&mzK&DNA&w\-?2>mz. t h^-fe^^«jt-r^#^^-«ffl 

25 TsTVZf (d) (D^*DNA©#Alt^^^^i^^{C^ViTffoT, fl*$fcD 

T^yttteaJHflsTff'S JltfeT*, Xfy^ (d) - (f) ©JKfftt, ±|3* 
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*2u±.)vmz. ±m n. thAiM (hac) ^pf-nftmi <om 

ttf-v&* mz.u> ^dn AvummmfflmzftfoTz-ju-^zm^fc-y-*? 
io >^D7 hmtiTteziz&v, ^*dn a vm x*mmTz>z.t&x %z>o 



(2) ^*dn A^mt^mm^m 

DNAfflt5M^lt5itfeT^5. ^DNAS:Mt5W0^ 

(a) t h 2 ltMXIit h 1 4#^£#:£^T3tt#iffl)&£#£*7 : - 
20 v ~? ; 

(b) ±!2fch2 h 1 4#^-fe^(DSI^5I^R^/'X^M 

(c) ±IBk h 2 h 1 4#^£#©SB^&;&tf/X^J^ 

25 (d) ffifowm&}®.mKmm<D5£m-F\zx±tz\i h 2 is^#x«kM 4 

(e) ±|Bb h 2 l#^fe#X«t b 1 4&m&fc*&W'tZ>{&5'MMfr*>$ 
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7. 



5 Xf«>^ (a) ~ (f) W\ ±^bfcck5f;:fT5£<h^T#, T^y/Srfr? 

£^sst- § £ t ttz&o 

(3) ^W^fKDi&ii 
20 y :/ ; 

(b) ±15 k h 2 l#»s6#Xttfc h 1 4 f iMoHMS^/X^^K 

(c) ±IEk h 2 l«$fefi#X«fc h 1 A&lk&frO&Jftm.&'&X} 

25 (d) &&#S«»ifc*»*©3^TfcT±Ek h 2 1 #5fefeflOU*fc h 1 4 
(e) ±12 k h 2 l#lfe6*Xttb h 1 4mm&it&GkW?2>m J *fflJ&fr*> 5 
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5 Xy^yf (a) - (f) te, ±j& bfc J: o fcfr -5 £ htfT*%. T.^^ySrtf^ 

mm<D&%m$kW. urn, ph, ^«^r B i^<Hfe^i:ig^i- 
15 n*%nmirz>>b(DT'$>z> B mmmT'&. mmmm£K>?>rt?n*mwtz>\z 

mwm \z & o * & c 
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po) , hn>/jf^^x^> (tpo) , merest, y^y^^ov^^yv 

5 (vWF) , 4 H—^ 5 -f>XU>> -T>XU 

>mnmm^ (igf), 4 >xv >WLmj&H=?m&9 >n&n (igfbp), 

10 >^-p-r^>7, < >$-u-(*> 8, -r >^-p-r^>9, p-t^ 
>i o,-r>^— p-t^>i i,-r>^-P-r^>i 2, -r p-r 5, 

m&wum^ (gif), wmmvm^ ctnf) , ejfimsiBSB^ cl 

15 IF), :*>PX^>M, Fl t 3 U#>F (Fl t 3 L) , X bP-V|il& 

(sdf) , ^s&ii?6H^ (scf) , mm&mmmmm=? (fgf) , 

±^JimS^ (EGF) , AfMiiif (VEGF) , 7>>^;}W X^>, 
WM^m? (NGF) , #7§M£B^ (BMP) , 7^tf>, h7>77*- 
$>^Ji*fiB^ (TGF) , > h (Wnt) &£a**|Stf fctlS. d <7) «k 3 3^ 

20 w^K^p-F-r-sate^ (m^MDNA) 



(4) &^$#E«?#rJH^**- 

(double-stranded RNA; d s RNA) ZmMtS^Z Z- h\z «k O^Wjt^O^m 

37 



WO 2004/031385 — PCT/JP2003/012734 



NA) KiUbTte, Elbashir Nature, 411:494, 2001 ; McCaffrey Nature, 
418:38, 2002 £#88o Shinagawa, T. <b , Genes & Development, 17:1340-1345, 
2003 o d s RNA^u-^-T^DNA^m.BiT^^MMmtthlzHA 

%tz. Bmft?iz£zftm$mzmtirv&5 t-tzm-etiz, 

i^Au, mmm mu, mfcb-sts) \z®\-tz>z\£\z&r>, mmmm>\z#> 
tf%n¥-&&wm^mmmzm^Tmmi&ft&Mffi&ftfco z.£^mx$> 

15 

(5) f&mm^omfc^mAm^??- 

#^9>i©#&K:J;9fMbfcHAC^*-«> DI»J 2 O&tf 2 Hz^Vfc 
ck^tEtt^ (ES) MXl^lIMi (Mesenchimal Stem Cell;MSC) 

^(Dm-fc^rnxm^t? & - 1 vxmm-?%z£tfT%z>o ^-ut±i3hac^^ 

§H«iJ2 0R^2 1 K^LfcJ;?^ #§£HJ<ft;£&f££9fmbfcHAC^ 
^-^jtfSMS CfrZ#4kmmist£UMMmz&^T\ZHAC'<.?*-tf$: 

*7mfc&ftm-?z> £. mm&fomKtffrWttfc^%z£Rztum*(DESM 

3nfc£<h^e> (Kazuki J. Hum. Genet., 46:600, 2000) , *mW<Djjm\z 

^K>v^mvrcHAc^^^-^xEsmf!k^^^immvrcm.mmmiz^x% 

HAC^Z? — f)mi£lZi%$fZtL2>£%Z-ibtlZ>o 
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ae, mmm^ (mm , i9*i5t, 2001^ ^±*t, mm*, mmm 

^ (iffij) , 2 1#8^ 2 0 0 3^, ^±ft, Li £>, Nature Med. , online: 31 
August 2003, doi: 10. 1038/nm925) . *5£W<D^mz& X> flsfibfcH A * 

5 ^mm/mmmm, ^jA^-tn, jm, #«, mm, iffwl ml 

■z*>\z, Esm msc, x.zsuwi&/tt&mM<Dt h&fcj&m&^z-zm 
femmw\z<&mtsim<Dmm*mmi'. fi©«it^ft5^<i:TO 
io ens. fikfc-m, #^{bti&«j#u^**MJ3S^:^^^a^ii*i-r^^«h« 

^Tte&<, M©-^<hfeot^?) (B»£, 1 9#1 : 

1 0, 2 0 0 1, ¥±1±) o #J;U;£, itjfii^^w^MJ!a^^m^e»s 

mizmimtsnztz®, ^mmmizit»^^<t^ mm mmm^, 19 

15 #15 ^if TO : 80-90, 2001, ^±%h) , 

fgttfcSS t a t 3,Oc t-3/4,Nano g ft ifOfefHf (Niwa Genes 
Dev., 12:2048, 1998;Matsuda £,EMB0 J. , 18:4261, 1999;Niwa £>, Nature Genet. , 
24:373, 2000;Mitsui £>,Cell, 113:631, 2003 ; Chambers e>. Cell, 113:643, 2003) 

£ o , mum&it&mgcis&z z\£f£<&#fcm&&&isfr-?ffim\zt&mm&M 
mzitz>t£ib\zmm'T%>z\b&*JM-e&2>o 

il^gil^oTl^. Y^^E S£fflJ3&K::fctt3±fBO c t - 3/4 

25 ^^^>^k^J^l^*ViT^(D^»^SW^^^;i'^ 1 0 0 ^tbfc^te 
*2HbttH£i!£irt£fr\ 5 0 %J!^TW^^«m^K^lC^>fbb,Sfcl 5 0% 
&s±-V\tmifeftmmzftik-rz> (Niwa £>, Nature Genet., 24:373, 2000) » £ 

<D&?n%Mv^)v<Dmt\z&y)Mk*un'tz>%i'&\z\*, *mw<Dj3&iz&K> 
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**WO^ftt«kO^»bfcHAC^^^-l:ifi : f»SON/OFF 

6#t$ftAfc#fiET#*Cl mte^mA&fe^%k&mz&m& J *z-~?izft 

. *mw<Dj5m\z'&^T, ftitz&ftunT'&mmzmzi-tzfefcT&y ; 

ffl i 75: o tz H A C ^ ^ ^ - £ # f 3 £ £ & "5J T * & . 



(6) ig^^^-^-iiifflM^ffl^*- 
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#H§, fr^MMftl 4»§-*HMMfc. 19 9 2^, JMeflS^MA) o «*tf 
7tjfiLMm^flS^lim$-&^^-&^«> SCF, Flt3L> TPO, IL-6, 
s I L-6R^^©0RttH^«*n*n«Atfft«litflc^>/1^lltbTt|i«l 
U,«F*?K^J)nbT**-rs(Ueda £,JClin Invest., 105:1013-1021, 2000) » 

fcHAC^^^-^SSl, J&£^|#:7>f-^-«IIS^ArS££te«fc0* & 
(7) th^IMffl^i'^- 

^, 39i: 5 5 1 - 5 5 8, 2 0 0 3f, 3pM£»lfttL 'J^ SttS« jtfe'? 

i 9 9 7^, ^±*t) *rt;v>*. u-m©^* 
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mwmmmfc^mmmffl&ntsi ?z.t antftn?* * . &frz.n\z£r> mmmmx 

n of t un c t i o n<Dm^mnir&&&mm<Dmm&<^hsb2>-jj& 
(09 pl - * > v >^ £ & # s g d n f & e turn \i s n ^ e 



—jtm^t^-r otitis • ^^±*o^^T^M-r^. -tix^mt-r^^ii 

^e>tlTV^ (#ffl ^lifclM^ 16il 8^-itfiJ: 18-24, 19 

fft£3£S-Tr#&;i<h7^ft]£>nTVi£ (B o d n a r £>> Sc ience, 279 : 
349-352, 199 8) o £fc^n;*^ — tfte, MftTi&Sy5£3E£ -frT 

25 #> 1 6#1 8nm^\ : 2 5 - 3 0, 1 9 9 8 , ^±%h, Jiang Nature Gent. , 
21:111-114, 1999) . *tV$>&. *5IWC*ftl:it)khf0^7-i? (hTE 

rt) &n-\*ir%&fcT&HAc^?*-±\zmAvmm£i3L%>imm^&A-r 
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mm^sf; ^m^mm-t ^^tcio, 3>tV ->a^-jux«m^#sw/ 

5 (B) gH^M^OiSiJ 

0i^^t^^T^5 (Li?., Blood, 98:3241-3248, 

2001) o mm^<Di&tttik$:mzmfeir%>b<Dx*fet£^-t)K ■^■^mo-^mz 



U>A 0 5$^aii^ (Kolb Blood, 76:2462, 1990) ^entV^. ±IB^fe 

20 © U h a <^ -f ;v;U;: £ 3 lil^Jijf #&© g ISlG^^AR^liS^i: i^Kt- 
U >/^3«©l***«fftonT^« (/Jn»^f5, AE^, 3t:4 5, 2003, 

0 U*f>Hfcck*ftffi»ttfl:*i3s (JP»6» yyAEg^, 3i:5 3, 2 0 0 3, 
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(D) 9u±- )V%±\i 

5 U^K^SnTV** (HB9 B i o^>3^— , 2# : 4 4> 2 0 0 2> ¥± 
*L Mori e>, Cell Death and Differentiation, in press, 2003, Proceedings of 
American Association for Cancer Reserach, Volume 44, 2nd Edition, July 2003, 
P1285. #6422) . brf>>U iinfclite^lt^fflT&^fctt* S»TPO 
fc»JSR^©aR3&s^S £ & D H#cdq O L £ ft 3 £ £ j&^SS $ ft 

agjfiLfMffllfi^BJilfi^lBHAC^^^ — M^Hf**"*"* 21 fcl«k 

ce) ni-HttettusAfc* tfzxmti&E 

20 (E — 1 ) jfn.^^ 

jftCfHA\t, ttlli8 1TOfS, 4SiBBAil@^9Hf0W 
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)VX (AAV) ^9* — &&mmft\z&\,*x&mm<Dftm*\z'<>7 

5, yyAE^, 3t: 2 5, 2 0 0 3, ;* #;i/l"?a.-ft) „ ^8B^ 
3-HtSl€m 5Mb, cDNAT£)7 kbtfcfcS. 

•T?»**«fBSS©iftT*^ SfcAAV^^^-TH iADNA^X^I5l4. 

10 #(cRg^-r^. s fo(7)T«^V^^±IBHAC^^^-^,^J^^t h*IBJfi^A«fe, 
#AbfcHAC^^-£, ^A«thiMAt, ittOlSfAO^i 

15 

(E-2) X-SCID (Xiifi|JfiJiE«'&^JSE^^3!E) 

amm&ft&^&m (scid) ^^r/^^^^^^w^^^n 

3^tiT&£o SC IDO|«jf|C^Xli©X-SC IDT^O, 

rm&mxv&mrzmm^nmmmmiz&zmmmwisnT^Zo 1999 

25 (Hacein-Bey-Abina N Engl J Med. , 348:255. 2003 ; Marshall Science, 

299:320, 2003) . mno^-xhmBTmxmmm^^om^ >m^<D--D 
T&%LM02fefc^mmz^?*-mmn\&m-t)m&*>n. LM0 2^b 
tmmkiKDmm&mtinT^z y/&m^, 3#: 9, 2003, 
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10 (E- 3) x-T v'x^SJffii?;* hn7^f- ; DMD 

(Hoffman Cell, 51:919, 1987) . DMDOMH y7h07^>« 

15 ss^nti^. 

>>X huyj >fefe=?\t, &T*m2 . 3Mb, cDNAT'Hkbll 

Att^rtlT»***58M©{ST7&<fRiat^oTVsS (Liu e>, Mol. Ther., 4:45, 
2001:DelloRusso 6, Proc Natl Acad Sci USA, 97:12979. 2002) . Sf:AAV^ 
20 ^^-tH #ADNAKX*i|!j4. 9 k b £KT\zm*>tlZ> tab 

iAttf, *fc#*tt^o*e^#A*ifcK:*viTftffiR*j5«gi fries csnw 

xmfc^mWfD&m&Ttfm&bnfc (Yuasa 5, Gene Therapy, 9:1576, 2002) , 

ai«EW^fgss»i#*r* cmv7 o^-^-fMfflTJw^x h d 7 w >^ -ate 

mtstlft (Yuasa £>> Gene Ther., 9:1576, 2002) . Z\<DZ\£fr*>, ^hD7 
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(E-4) S/Bttfc^J&fcttfcE^SfcOTtt&V**** ^J^ffiTl:^tf 

-tta^^js ; ff-u^h'j^^m s&&iftf££ (cftr) > 

**3frU ^ — if^iS-Sl* ADA-SCID, SjM^^*^*!^, Can a van 

fci:2V>T13u tRH National Center for Biotechnology Information (NCB I) 
<3D^->^< >:£i£R5 :J — — X PubMed (http://www. ncbi. nlm. nih. gov/ 
entrez/query. f cgi?db=PubMed) Xte OMIM™- Online Mendelian Inheritance in 
20 Man™ (http://www. ncbi. nlm. nih. gov/entrez/query. fcgi?db=OMIM) 

(f) ^<Dmmm> 

(F-l) ho>Wif > (Thrombopoiet in ; T P O) te\ in./^$LM£.U 

5 (Li5> Blood, 98:3241-3248, 2 0 0 1) . fi£^»T> T 
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Mt^0It©QOL©H§a:^l)u(hffl$n§. Site, ti^ft^>/1 

£ D & d <h t> IS M <D — ^ £ & o T V >3 c 
5 0 TPO^V A^SAUfcHAC^^-Sr^lSlU 

10 

(F-2) i'J^D^if> (Erythropoietin; EPO) ^JfeS^iiJilH 

&?\Z, EPO cDNA^AbfcHAC^^^-^kM^lifM^A 
LS^SfiiT3 £ £ K D . mmm\z$>^TEPO&5£M • £ t^pJ 

25 (F-3) /^-^>V>?S 

/^a >M3fe^ ae*Jcb bfcL-DOP AS#)*J5^5^, *^±£>^TKtl!l$J 
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l-dop AfimwmAft-eftm-rz z. t m&ftx<D-~fehtc 

5 Xh, 29#: 2 0, 2 0 0 3^ -n.- • lMX>X*t) o 3t&, K-/U> 

F-A5>€r^iSfflJ^cD^M^WJMSgW<hb^^^^GDNF (Grial-cell 
Derived Neuronal Factor) i£-¥#$<&5/^\ S^Tl:*f-f^Iia^^S 
10 #T^J|l^|ga6 (Gill <b. Nature Med. , 9:589, 2003) —-%T'm%i<DfeWi 

& j pmm<DQOLfflm.te£&mmtt£-Dx^z>o AAv^^^-iz^^m^m 

mWftiz&QWiW^frxmgktfTKZntz (Wang?), Gene The r. . 9:381, 2002) 

15 *m\vfrHAc^2&-%ftm?zz\£tf-ii!mx&z>o ^it, 

m&m&mmz£zmAmte^m%<Dffij£&^m'?&z>o 
20 (f-4) mmm 

fffcnt^?.. m&mmxtefenwf£&*<Dfz®m^<Dmms&mx&v. m 

&oT^£ Gj&#£>, ISf Sili, 40t:2 7 6 4, 1 9 9 5 , 
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fctSJSD o 



(f- 5) jiffl^^a^#ici5g^-r^ ! feo'e«^^^, ^j^tMja^, ^ 

15 

*^w*^t©^J6^jk:j: o^frWfcittw-r***, ^mm(omm\t unborn 

20 ( 1) T-P^T^<Dfe55)Oll>X hrnrn 

^-(^-yf-f >tfH7&— PBS-TEL/Puro (Kuroiwa, Nucleic 
Acids Res., 26:3447, 1998) SfflVifc. GenBankf-^^iDifck 
h 2 1 #^fe^SM3t^©^l2?iJ (Si#^AL 1 6 3 2 0 4) fD^ 

TztbO. UWmmB amH I O^mm^HMVrc^^^ zf*& U*?- 

#21telFl : 5'- CGCGGATCCAGAGAGAGCCTGGAATGCCTGGTAGTGT (@E?iJ#-if 1 ) 
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#21telRl : 5'- CGCGGATCCCCAGTGCCCTGAGATCTTGTGATTTCTC (I5?iJ#-*t2) 



A9iiIJ& (Shinohara, Hum Mo 1 Genet, 10: 1163, 2001) Zmtefofe-S-Mm 
5 i:UT5^DtJPffil:J:OiWbfc. W§$ttT^5DT4 0 \t Japanese 

Collection of Research Bioresources (JCRB) Cliff J CRB 2 2 2 1 

iUTS»SnT*0, A^pJtgTfe^o EJlTK:»l«fcfe©*l«SIB*r. 
teC&lcIS 1X10 8 ii©A9 (# 2 1 n e o) IBIJftrt>&5* DtiV^iil/ 

fc. 2 5 cm 2 51^ffl^^XZi (n—^^— ) 1 2#fc*ffl]&ffift#6 0~ 7 0 % 
10 ^*qi|i^£Ti&«bfcA 9 (#2 1neo) ifi*3;Vt5F (0. 05/ig/ 

m i , x^n;v->>, fa^Mm) *s$$mmm (i o % c s, o. o 5 m g/m 

1 G4 1 8, DMEM) «f 2 «rWi§*bT«/h«*S|iB Ufc. ^JMHc&V* 
X, DMEM^>b*hD>?i>i0 1 &0^ffl^c. igJafcBfc^&gL 
(34t) UT&V^clM h#^>>B (DMEMfft 1 0 ju g/m 1 , v'^V) 

34*0, 8 0 0 0 rpm, 1 RrlWOiS^Sff o ft. S.2 n-t tn.m&i& (D 
MEM, ~>^*7) KJKiBUTlHlJKU 7^^-Tl®lTllll/fc. 
5 # d -fe ;U « 1 0 t± g/m 1 7 ^ h^\AT^';i/5 1 n>P 
(Phytohemaggulutinin-P, StttDMEM4ml CSSSbfc. DT4 

20 Offllj&tt, 5 0 m g/m 1 £>^>J L U (Poly-L-Lysine, ->^7) T3-f-f 
>tn,f£6ftir7X& — © 2 1 X 1 0 8 i«lUfct 1 StFIH 

#eUfe©^±tf £R§*#, 5 0 % (w/v) #Ux^Ix>^U ;H 5 0 0 (D 
r>a^7^/Xf^7A) T'l^Fpl^abfCo M£»lfi&&ifiLttfDMEMl 
25 2mll:»»U 6^U— h©4^fc#ViT2 4«H«HS*ILfc«, 1. 5/ig 

/micDG4 1 8ftfrtr»*t?*a2iinaK»iib, aaufc*»»tt©3a= 

_LiEDT4 OftMMJI&SriS^U IDA^& PuregeneDNA Isolation kit (Gentra 
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System*!:) &fflV*T$V ADN A£tttBbfco Z-W J ADN A*mMt U ± 

T^JO. Ug©y/ADNA^fflU Innis 5 (PCR^-aT^, HBJ 
tfcJHEM, 1991) KftV^ -tJ— ^MM*^ — GeneAmp9700 (Appl ied Biosystems 

5 %h) ^ffltTPCR^frofe. Taatf'J ifttLA Taa 

JK^#«, 9 5t2^©^ If 9 5t30^ 7X-U >^/#16 8 *C 6 
#£3 5lM^;Mfo*io «HStt«IMRff*BamHI (xy#>>>-» T 
m-ftbT, ^ttJ*^St)-3^j5 kbODNA*r)t*73tfQ-XyjPtt«*ftl:«fc 
mmVTco ^n^PBS-TEL/Puro^7X$FOBaraHI 

10 -tJ — f D— X>^bfc, MW^PBS-TEL/Pu r o^>Xh7^h 

©IMXttftlO. 6kbm 7=-n^T h^>^r- ->a >^*-> ^WIB 

(2) h7>7>y^2i/3>RZ$v>uroM®i?U-><DmM 
15 PBS-TEL/Puro3>7h7^ h&fflllSlHKE c oR I iH4b(C J; 91ft 
WNAtU t h 2 lfM^it5DT4 0 atffl»llfi^»Xbfc. D 
T4 O&fiffllJ&l X 1 0 7 £0. 75ml0PBSHML, 2 5 jtt g DNA# 
ftTti^- >/i;HJ— (/Ht5yH) £fflV>TXl^ hn^l/-ya >£ff o 
fee ^*2 5 /iF©3>r>1tH7 5 0 VTftinb*ffiMm»4mm<BXV'* h 
20 tn$U—i/a >±)l<&m^Tl&mLfco JLU? hn^U- is a > b£:iisfflj&£, 1 

0 %^J&fiMiL*» (FB S) , 1 %x>7 hUlfiLi* (Ch S) &tf5 0 uM 2-*)V 
*yhx^y-;i/&tRUnUfcDMEM«fl& (-f>t'hnyi>g) 9 
6 3^7X* — (^t;1/3» 2ftl:iil/fc. 2BmtC^?1^0. 3/ig/m 

1 ^fc^^-? fc?:x — o v-T ^XPuromycin dihydrochloride, istf*?) tetUXfco 
25 2 ~3M^m^«Wttnnx-^ai^b, ^©imiDT4 0ilttixi 0 

7 &fc9¥^17. 8<BT&ofco 2 00© h^>7.yxi7 v-a >^e>^tf3 5 
6©3IJiRlWttnnx— &^WIbTi«J6Sl3-, E*£©«?flr£fTofc. 
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(3) &mU®:Z-#<DMft\£'rn*7Mffi<Dmm 
(3-1) PCRi^f 

trzL-D-7-r->>wi4^yy ADNA^itutt h 2 i#^&#:±ic#& 

-r&jte^Rt^STSV— # — (D21S265, CBR, SIM2, D21S 
5 2 6 8.D21S 2 6 6.D21S 1 2 5 9) <D#ft£P C Ri£lCcJ: D&tfi Lfco 

National Center for Biotechnology Information (D^r>y^( y^r — — 7, 
UniSTS (http://www. ncbi. nlm. nih. gov/entrez/Query. fcgi?db=unists) Ki&ViT 
Ba^pJtlT$.^)o ±fB6«<£>ST S7-jJ- <Dg§i#-i§teJllMK:Un i STS : 7 
10 6223, 45641, 54124, 22625, 54266, 5 3 7 4 6 

fOffifcGenBa n k^-^^-X £ «9 A¥ Lfc&SIB^JS: *> <h£i£frb 

PRED65F : 5' - GCCTGGCATCTTCCTCAATA (SB^"J#^ 3 ) 
PRED65R : 5'- TTGCATGCCTGTGGTACTGT (@B^J#-^4) 
15 PRED3F : 5' - TCACAATCATGGGCTTTGAA (SB^iJ#^ 5 ) 
PRED3R : 5' - CACGCAACCATTTGTTCATT (@B^J#-^ 6 ) 

20 S 2 6 5 2 1 S 2 6 6V-;*7-£>fr3*lte:oi>TP CRit*S 

(Innis S, itfifE) £frofc 0 •t-d ^ 7h7 ytr—z/a >\z& OfilM^'IJi 
^tlfc^^-, P RED 3 5tfc^£^Jf 2 1 S 2 6 5 V-;2j-;&.tfD 2 1 S 2 

25 3^3 71©?- A-Ci^P CRiSiH^fr^ t h 2 1 mm&&<D&&mM&V& 

mvrco &±<Dttm&)?3i®i%:*m2\zm-iro m2\z\t. -&m\ztb2 i#^&# 

FKl&gT£#>£^Lfco 3SOtfzL — ^>tB#tiD T 4 omz-D^x. P 
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— SrDT^bfco DT4 0 (#2 1) teu fD^7h7>y-y3>^ff 



5 (3-2) W>?Uy hfl?#r 

10 #2lQtelF : 5' - TCACAGCCAGCAGAGGATTC (MB^J#-^7) 
#2UtelR: 5' - CACCTGCACAATGGCTCAAC (@B^J#-^8) 



1 #7.^ U-^>^T#fc2 4^a->^^tttBbfey/ADNA^Jl 0/ig 
ZfflmmmKp n I (SSI) K^OtPHbU Ausubel (Current Protocols in 
15 Molecular Biology. John Wiley & Sons, Inc. . 1994) icSB^tlfc^Titlf >^ 
h«?«f^ffo/c„ 32 Pli<k^ib^D-^VWyu^Xlfey^ 
-f^-y7t7-f1f-BAS 2 0 0 0 Cm±^M7 << JVA) fciO^tHb 

mmA#T13. 6 kb, W&.M (^tiAft) T9. OkbTfeO, it^n 

20 ->24<d?%. 22u->&mm^xvf-e$>z>z.zi%:mm\stz, 



(3-3) in s i tu;W^'J^if-ya> (FISH) 

FisHim vmz (FisH^Dhn-ji/, mmtt, 1994) kie^ 

ntcfimztit^, b hHIW^n-^Co t 1 (^3BRL) £fflV>Tfrofco 
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5 

(^WJ2) HAC^^-Kfett^ t h 2 1 loxPE 
(1) loxPSA0fc*©a>^h7^MI 

^J£0UTf£§£bfch: hAlMft (HAC) \Z 1 o x PSB^JSr^At- Z>tc& 
10 Ffctt, pSFl {^^yrv^) &m^t£o LoxPMfi 

•e*5th21 f^MSiIt©I*E?iJHG e n B a n kf-^^<tD 

#fc sit^AL 163203) o mm&&&<D2-D<Dmmw,m<DM$%tem^ 

#2UEcoF : 5'- CCGGAATTCCTCTGGGTTTCTGGTGAAGC (BB^J#-^9) 
15 #21qEcoR : 5' - CCGGAATTCTGTAGATCCTGCCATTGTGG (@2^J#^ 1 0 ) 
#2lQBaF: 5'- CGCGGATCCTTGGCTCCAAAAGGTACCAC (IE?iJ#-5t 1 1) 
#2lQBaR: 5'- CGCGGATCCCTATCCTCGCCACTGTGTCC (@B^J#-^ 1 2) 

20 M£LT2^(D^I$ia^J£PCRK:,fc9it*gbfco ^n^n£frM@lil§E c o R 
I (-^^>> ? -» ^^IBamHI (-y/tf>^— » Tti^tUT, 3!ffi* 
*&!£t>0&j3 k b0DNAgffM-«:7^O-xy;V«m^»j{cJ;Ci^ilb> Ml/ 
fee in^pSFl^XSFOEcoRI & V*bB amH I 1M ht^n- 

25 MV/Bsd (-T >t* hn>?i» £MMgiiitXh o I (~^#>v f -» & 
tfSall (-ytf>^->) MsfC^Oi&l. 3 kbcDfrtf-^LT^tBU 
±|Ep S Fin>7.h^^hcDXhoIit-r u — ~>Wti B 
Sif&tt&p S F 1 n>x hc2lMXfcM$l 2. 4kbtfe5. ^-^x 
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(2) h7>77i^v'3 >RXSb s rftt^D- XDMffi 
5 pSF13>^h7i7h5WiApa I (Xy#>v->) tfiHb^cfcD^ 
4£{fcU &MMtiL*mmVfct h 2 lfM^t5DT4 0*fc (DT4 0 
(#21) puro-339) fcSSAbfc. DT 4 0fti3iM£ 1X10 7 50. 
7 5ml©PBSCISU 1 Oyg D N A#ftTT^- WUHJ— (AM *7 
y H) Sffl^TXl/i7 hD^W- ->3 >£fT^£:o ^* 2 5 /z F ©3 >^>-y-ld 
10 7 5 0 VTEPJOb, mmmmm4mm<DJLU^ hD^lz-J/a >-fe;VSfflViT*fe 
mbfco hntfl— > 3 >bfc«£l 0%^^Jfiim (FBS) > 1% 
— «7hUlfiLi!l (ChS) , 50/iM 2 -pWl/^hX^/— ;i/£^flqbfcDME 
Mig% (-f >t£ hD>?x>gt) fd^SU 9 67*^^7^- (77i^» 3ft 
Jf@ b fco 2 B'&\zmmm.8 u g/ml t!5:§J;o7'7Xht-1'^> 
15 (Blast icidinS Hydrochloride, y±Zi^) £inx.fc 0 2 ~ 3 M^KteMfen 

n--^tB^b, ^(DmmzDT 4ommmMixi o 7 &fc.K>w-m5. 8m~v 

20 (3) ffilHtom*-#:©jIS'J 

(3-1) 1*~tf >:7*D-/ h#?#r 

t'J^^^l/tf F^^^-M^ffl^. th2 l#M^itl)DT4 0 

21L0X4869F : 5'- GTTGCAGAAAAGTAGACTGTAGCAA (pg?U#-*t 1 3) 
21LOX5682R : 5'- TCTAAGGAACAAATCTAGGTCATGG (S2^J#-^ 1 4) 
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iXbal \Z&Qm<kls* W>?Uy h«?*fSrfrofe 

6AR^B) . ZfU-Zf\Z 32 -p\Z&QmmV, ->^tJWi^^-y7t7^f- 
BAS 2 0 0 0 im±^My A )VA) (a^ltil/fc. 06At*^T£^&l 
5 #@0l/->« 1 o x P-tM hSr^A-T^tifOt h 2 lf^M^ftjlTSDT 
4 01*, 2#B©W->ttra£©DT4 OfflflS**, 3 <?7. 

I^*atft^.#T7. 6kb, T8. 5kb"eS0, h 

^>W14tfc8 2#>£>-&if3 (#60, #78, #79) ©fflHi! 

10 ^BfflbL 



(3-2) PCR^tft 
2£q&2O0D^WSS^J (0 5 4«> ^nftlAR^BTSt) tC^b, £n<b£>fc 

Left455F: 5'- GGGCTAGCCATTAAAGCTGA (@3?iJ#^ 1 5) 
Left638R: 5'- AAAGGGAATAAGGGCGACAC (BB^SHt 1 6) 
Right958F : 5'- GGTTTGTCCAAACTCATCAATGTA (IB?U#-*t 1 7) 
Rightll52R: 5'- GTCAATTCACTAATTCCTATTCCCAGT (.MZmm 8) 

20 

PCR£fr^, J£S@S^£^Sl2n3-tMX (£$J (A) 3, 2 8 3 bpS^ 

(b) 3, 1 1 4 b p) <Dmmmw& J *z.z>z.t&m%&vtzo *gm£06 b 

25 £JUi£> (1) — (3) 0^itckO, #e.tlfc^7^ht'f^>lttDT4 0 
JMB&8 2^©5^3» mmU&Z-\Z&?) 1 o xPiB^J^A^nfefc: h 2 1 
#»!6#«^»fJT- (HAC^^-) 
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(1) ***«fiM*fc*fflWtt*o->©*« 

MMtttbt, ^WlIlRtf 2T#£nfc, S^<4^i'Jl^bT 1 o 

5 0*fflJ3& (DT4 0 (#21) bsd-7 9) MMfilltl/Tli 

JCRB90 1 8) Zm^fro 
\ZCtb\z.m 1 0 9 i©DT 4 0 (#2 1) b s d-7 9ilS^e5^0tJPS: 

sUMbfco fflfla^m^6 o-7 o x&mnm&xmmvtcVT 4 o (#21) b 

10 s d- 7 9lffllft*3;Hr5 F (0. 0 7 5 u g/m 1 , 3^>>, fDftlWI&D 
£^frig*$£(l 0%FBS,l%ChS,50/iM 2-/JW^ M^y-Jl/, 

dmem) 2~i 5mmmmvTWb&&mm\srzo m>bftM\z&r>mm 

2 5cm 2 Mffl77X3 (n-X^-) 1 2*t:lilfc„ 3 7 <C 1 BtfiWffi 

1Mh#^>>B (DMEMcf \Z 1 0 u g/m 1 , S^T) 7 ^ * 

nfCiifcU T^7 U;H4^^g§fC3t>i>ffi7^7,3^tf AU 3 4*0, 8, 0 0 

orpm, imm<Dm>b&n-Dt£ 0 $?u-t)i>zmihmt%w (dmem) \zmm 

(8 m g/m 1 ) &<£$sm${m)& (10XFBS, F12) Tig^Lfco 2 M 
1 2|ElO^[/h^ilfflJiaill^^e>W-4»<D^^7s h+M^>W£CHOlfc£#*:o 

25 

(2) ^A&£#<Dfilfg 
(2 - 1 ) PCRS 

&A%£&fc<Dmm&P CRmz&Qft^tZo th2 l^fetegfifcifite©^- 
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^-PRED65MPRED3lfef (^i»!l 1 <D (3) 0M) 

5 (2-2) f)tin s i tuM^ , jy-f-tf->'3> (FISH) 

FISHitfH (FISHi^nhn-iK mmft, 1994) tClB^ 

nttrnzm*. t mi^^d-^co 1 1 (^brd ^m^xn-Dfzo 

•7? 7s hit-f v ? >M'l4 (DC HOi0 -5^(7)2^ (CHO (#21) b s d 7 9- 
l£.tfCHO (#21) bsd79-3) \ZTD ^XMtirVTz t Z\ 5, ^"ftlfcii 

io ^bfc^^os<h^<^^^43ViT^bfet: h 2 i#^fe^^m^n^ 0 ^ 

>^fr5t9C)^©t: h 2 l#^-fe#:«r, El 7 b &«B^M:£li'JI&b£: fc: b 2 1 

IIbfckh2 l#^fe#:^CHO^aatC^A^tlfc^t^«i^$tlfeo 
15 ^±<E> (1) Rtf (2) CDH^^e>, #6tlfc-/^X b1M^>W14CHOlfc 
teg$feii#:£i<JI&b 1 oxPI3?iJ£#AL£:t:h2 l#^fiM#®r)t (HAC 

^^^i^iaiibT, mmmsx^^ntz. -mmm^nrnvx 1 oxpib 

^iJ^Abfcfc: h 2 l#$ife#K:^< HAC^*-£4£J$-r&CHOM 
(CHO (#21) bsd-79-1) Zm^tCo ^fiMWtUTJit: h 
25 iMMiHT 1 0 8 0 (ATCCiOA?, Sii#CCL-12 1) £ 
m^fro 1 0 7 m<D CHO (#21) b s d-7 9 - lmffifrZS-P 

UlzJl&mMiVtc -?f3Lt>*>. 2 5 c m 2 i£'bm777n (U—X?-) 

Mi&®m&e> o~7 0 xm^nm^xmrnvtcCHo (#21) bsd-79- 
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ltt^3Jl/t5H (0. 0 7 5 /ig/ml, 3>M/->>, ftytMM) Sr^O 

mmm (ioxfbs, 8 u g/m i zt^t, mms», f 1 2) 4>t4 smm 
mmLxm^m^mmvrco ^^iv^rn ^ttfem. (37-0 bT&^fcit 

5 fciftfcU 7?*))V&M>b®m\Zi&'bm7 : 7Xn%:WXL, 3 4^, 8, 000 

rpm, lmm&ig'b&ft^tco s.^u±)v^mikmmm (dmem) 

6 c mtr^ y v'^^^SlUfc^/hM^Sin^ P E G^ftl! 

10 Mg/ml) (10%CS , DMEM) T^iU;,|]2M© 

iHl^^/J^^M^^&fi-l 2©^^X hit-T v f >iflMttHT 1 0 8 OWZmco 

(2) ^A^^OiUS 
15 (2 - 1 ) PCRg 

Bsd2687F : 5' - CAACAGCATCCCCATCTCTG (IB^J#^ 1 9 ) 
Bsd2891R: 5'- GCTCAAGATGCCCCTGTTCT (@a^J#^ 2 0) 
20 y^^T, hK^>lttOHT 1 0 8 O&0&1 2 ^©-r^T^tC^^T, Wttit 

(2-2) ^£#:#M?T 

H*6 (MX^A>h*^y^, ^±tt, 1 9 9 2) KIBStl 
25 fc^fefc^V^ ^A-tf^fe^^Dffofeo ^7^h^^>ittOHT1080 
**cd-5^4* (HT 1 0 8 0 (#21) b s d 7 9 - 1 - 3 , 6, 11, 14) 

»©ht 1080 Kkma&^n-r. ^^©2 i#&fe#cto+j--f xcd/Jnsv^ 
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u±o (i) (2) (onmfrz* nznrc??*. btM>>>iH4Hir 1 o 
8 omz&mMtiL&i&mv i o *pmm&m al^h h 2 1 #$:&#g&#$rJt 
5 (hac^^-) ztfimfrtbzntc. 

(3) ^MiHTtogii^i 

10 fflj&tt (DT40 (#21) bsd-79) > t (HT 1 0 8 0 (#2 

1) bsd79-l-3, 6, 11, 14) ~V h U ttlii&ftffl 

M«10%FBS, l%ChS, 5 0 MM 2 - 7 -;i/£1ra;L 

fcDMEMT&D, jSiRi£»$tte£nte::/^7. MM > ? >8 At g/m 1 (DT4 
0 (#2 1) bsd-79©|^) &mtiaL>tCo t h*IIIIfi«cffl<0*S««f*«« 

15 1 OXCS£J0*.&DMEMT&B, jSiRig^SSteCtUc:^;* hlM S» 4 ti 
g/m 1 Sr»Pbfco n«7 h U 1 . 5X10 7 *fflJ&£ 1 0 cm&xw y 

1 B&£»llfi£tH»UTmXl . 5X10 WlOcmgr 
^r>a«itfe. fch$M4*te5. 0xi0 5 tt$10cmgf-fr>a 
titt, 3 BSfct*ffllia*9HftbTfl^5. 0X10 5 M^10cmgf^7 

20 i/zLizmmisfzo -v bvmmmz®mmi&fr*>2 ib, 420, 63s, 84 

B> 1 0 5 BRtf 1 2 6 B&fc, fc hlfflfla**ttl 0 BRtX2 0 B^Kl-tn^nai 

(4) &£#8?«T 

)v, mm^L, 1994) \z^nrc^mzm^ t ^iwyn-^c oti^ 

^BRL) SfflVifeF I SHmz£ Off ofeo M81#C5 0 0«K:*V>Tt: Mfe 
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m*e> m±tt, 1992) \zmztittmz'&^*2± 



5 #21 AqHACO^Stl 







HAC^^(%) 






DT40 


118 


99 


100 




236 


99 


100 


HT1080 


10 


100 


93 




22 


97 


98 



10 /:» -JHT 10 8 O^ffl^^^M^^Tfe^)^, 3iB#;& (#I^tHl§fc2 2(H) 



15 £K±0) (3) RtK (4) (Dnmz&Q, kh2 1 #^&#(D:gffifijift£8'JB£ b 
^^^rit«DT4 OMIfc&tfHT 1 0 8 0 ^^^T^^iS^^T 

20 C^WJ5] bh2 lfMfti^HAC^^^-^GFPife^A 

3t&£}|'JlifcU ^KififiC loxPD-'f h£#Abfck h 2 l#^£#E&3fcHA 
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u cr e ti^ii^-nt ti^i^ i: <!:T i o x pm&m<DmiL&m&} 

5 £jfHtLfc 0 



(1) 1 oxP|E^jmGFPIi^75H©fi 
GFP^^^-PEGFP-C1 (^D>T-y£7) ^^JRS^^GbLI I 
MamHI T$HtbT4. 7 k b ODN Al^)t£¥lll/ 

10 )fii§£b, DNA Ligation Kit Ver. 2 (SiBifi) CiOSBI^b^. «DH 
5 acD^M^m^^Dmm^^^XS F£¥l3!U ~?)V?->7 U-~ >^^r^ hl*l 
(DGbL I I #>£>B amH I £T(D5 1 b p^^lfc^XS F (PEGFP 
— CIA) <M#fco uCDPEGFP-ClA^iitl, E G F P il^CD^^ 

15 GenBankOf-^^J;0A?bfcIIia^ (7^tr>H>#^U5 
5 7 6 3)£t)<hf£f1sML£::/5-r T-^U 3*^^ F ©la^^T^T : 

EcoGFP5 : 5' - GGCCGAATTCCGTATTACCGCCATGCAT (iH^J#-^ 2 1 ) 
BamGFP3 : 5' - CCGGGATCCCACAACTAGAATGCAGTG (@3?iJ#-*t 2 2 ) 

20 ifiUbfcEGFPitfe^tf)^:!--/ bOM^^^JPS^SE c oR I 3WB a 
mHI -emitVT&mmiffitV, loxPiJiJthCMV^ 

Dt-^-^Iifc^X^ F^^^-PBS 2 2 6 (^-r^y^) ©Eco 
RI/B amH I 1M ht^D-^>^Lfco 



25 (2) h7>X7i^'>3 >S^G4 1 8Stt^n->(Dfi 

3TfMbfcfc: F 2 l#^Mfi*HAC^i7^-^jttSCHOi 
m (CHO (#21) bsd79-l) £ F U^^Il. 5X10 6 *«£ 
0. 8ml©U>iA777- (PBS) {ClILfco 10jag<Z)PBS226 
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/EGFPy7^5h't2 0iig©Cr ei$W^^-PBS 18 5 (^-f 
->3 >£rTofco ^42 5 m F(D3>5^>1t^7 5 0 VT?83Jnb«ffiPBBB8l4m 

5 &i&fflfl&£ 1 0 %*%3 l MtiB.m (FBS) *»b^-^F12^ (^TFl 
2<hVi-5 ; ^>t:hD^i>I) 1 0 Ommti^iffl^^f >^->t 

-1/ (77i^» 1 OftKSSbfc. 2Hftfc8 0 0/i g/m 10G418 
(GENETIC IN, v-^T) t 8 /i g/m 1 ©^77 h*-f^> (Blasticidin S 
Hydrochloride, :7^n-» Sttf««!itf 2 ~ 3 iSR^fcteWten a 

10 n— ^©IS«CHOtt5 X 1 0 6 ^fc0 2 OiT^ofc. nu~ 

(3) th2 l#^#rffi*HAC^^^-^if A^tlfeGF Plfii 1 ®^ 

15 ^e©^ i 9 ^ d->tg f p ®^i»s$nfe. RiBtmfcmtmfflLm.m*m 

(4) ^Mi^^o^is 

20 mm$G4 1 8W-|43tfe^t>'GFPite^©-^^ya-y<hbT, fl§!l|5»li 
EcoRI^^tBamHI (~y#>i?— » TUSb^ 5 £t g 7 AD 
NAKljfcrUTrr^fco GFP^O-W7X$HPEGFP-Cl (>7U>7- 
£fj«gl5itNh e I^GbLI I (-y#>zS-» H«fc0ilbLT# 
&8 4 9 bpOiJt^ilUTffl^fc, G4 1 8 W&jtfc^yn-^te:/^* 

25 5FpSV2neoMilGbLI Il^Smal \Z£ 
OmfcU 1 0 0 0 b pVWrK&MMLTm^rco ^o-^tt 3 2 P lc£ 9 
y WW^-^7t7^f-BAS 2 0 0 0 (S±^*7^;l/A) fc«k&«* 
ffibfco il0ICf(Dig^-^J^to @10TliEcoRlMl^DNA 
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£n e o ^D-^iaoTiffil/T^S, U—> 1 te< >U— h£P Af9©DT 4 
Otfc, l/->2 J^teG4 1 8W&DT4 Ot^^T. Jf Ai©7 WVTte 5 . 
7kb> #At®71/^Ttt6. 9 k b ©~>^;i/^fcB£*l3o 
^±© (1) ~ (4) <Dmm&Q> MtirlsftG 4 1 8Wtt*l 9j*05^18 
5 W^tB^nfc. £©5t> 5*Tteffi|W|Mt&x.©7 WW;: 

oT@Wtt5liWII6nfclIttl 2/1 9 (6 3%) 

(Hififfll 6 ] t h 2 1 #lfe&#&lR!©l5iJI$ 
10 (1) ru*TM1fa<Dtitb<Dn>x YvV hmm 

^-ttPBS-TEL/Puro (Kuroiwa, Nucleic Acids Res. , 26:3447, 1998) 
€rafe3EUT«Sibfc. PBS-TEL/Pur o i 0 Ha-D7^y>»ttlfe 
^©SS^n.-y hi. 7 kbfcffcllfiSM&No t I ©8fjf£ LTK 0 

15 T4 DNA Polymerase (DNA Blunting kit, ^ffijft) Id J; 0 ¥*i*t b (PBS-T 
EL^^-) , PGKhygro/ALT20 *$!llS^mc 1 a IStfSma I 

Iz&vmikV, PGK^n^E-^-felllTCDA-i'^nT-f ->>Wtt3te 
f^te^Sl. 8 k b©»rtf-£bTlMi • ilb, PBS-TEL^^ 
— fc^O — ~>£fl,& (PBS-TEL/Hygro) . 

20 G e n B a n k f-^^-X«k D Hfc t h 2 1 S^MfiififCtSE^ 

i#^AL 1 6 3 2 0 1) TD^7h7>^—>3>^^^-#A©iiW 
IB^J^frbfco dtl*P CRilMIfSfc*©, ftll&BMKS p e I &V>bB am 
H I ©K»E^J*#JpUfc^7^^-^U^^^U^HOE^JS^Tfc^-T : 
Spe31203 : 5'- GCACTAGTCTGGCACTCCTGCATAAACA (E5U#-*t2 3) 

25 Bam36192 : 5'- CTAAGGATCCATTTCAGCCTGTGGGAATCA (E^JSf 2 4) 

ffl£bT««IB7!l<£PCRfc«fc0ifi|ibfc. ^nSr^JIS^^ S p e iWBara 
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#D-X^;Vtt^»jfcckD#$iU SSUfc. :MPBS-TEL/Hyg 
ro^XiHOXbal/BamHIit-f Hc£ n — ~ >^b&. §^#J&P 
B S-TEL/Hy g r o □ >X h?^ h (DIM Xte&J 5 . 8kbTfe5, "rU 

rujv&m 1 1 ic^ufeo 



PBS-TEL/Hy gro3>Xh7^ h£0JI®@#0B amH I (~y^> 
10 te«fcDmfcLT*M*ftU fiW»tt*ftll»bTl oxPt-f 

^«th2 SDT4 0$iaaflfla (DT40 (#2 1) bsd 

7 9) CiALfCo DT40ilttlX10 7 ^0. 7 5 m 1 <D P B S \ZMM 
U 2 5 u g DNA#fiTt^->/^Ht- (A'-ft7 7F) S:fflV^TXl/^ h 
D^l/-ya >£fr ofeo ^*2 5/iF©3>r>*t7 5 OVTEPinbffi®^ 
15 Ei4mmOll/i'hDsj?W->'3>tMffltr>Tftitfc. xl/^hn^W- 
->a >UfcM£ 1 0 %*NfcfFjfiim (FB S) , 1 %X«7 h Uifofit (Ch S) R 
tf5 0 mM 2 -^J^^M^y-MttlfcDMEM^K'f >tf hn^x 

ttftl. 5mg/mlt^J:5M^o , 7'f5/> (Hygromycin-B, ftftiffill) 
20 ^jtin^fe. 2-3il^1^»C«»tt3n--^m^bfeo m2®<Dh7>7,7x.P 
->3 >^6>^th6 3<H<Dm^"JW'14r]n--<£r^®|bTJi5i$i±, &«<Z>#tfr*fr 



(3) ffiHaift^#:©SSiJtT-n^7jB«6©«IR 
25 (3-1) PCRit 

A-f ^D7-f y>fttDT4 0 ftfr e>fflll^&*.#:£SBlJ"r<5&Je><E> 1 

/ ADN A$J 0 . 1 Mg^l^bTt h 2 l#^M©MfiHtIT5S 
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TS7-j3- (pCHB, D21S188, D21S275) fcJIMibfc. 
ft*«fc*&*£B l 2 Il2l:lt £fill:hh2 1iiM©GA*>H 

UfCo DT4 0 (#2 1)(i fD^7 h^>^-5>3 >£fr "SMOSfflllSTfe^c 
^D*7 h7>^">3 >fc<fct)mi»Sfi:^fiU»Snfc«'&, D21S 2 7 54 
D 2 1 S 1 8 8&tfp CHB^U^V^t^fS^n^). D2 1S 
1 8 8&V>Lp CHBOVi-rn^2:ii*iU75:^4 5*fc£^giJU tMf >^ny h 
10 #£#T£frofco 



(3-2) W>ZfUy hMffi 

15 BS©y/ADNA*j»aii:bTPCRfc«fc?)li«, )»Sibfeo 
#21p91203 : 5'- CTGGCACTCCTGCATAAACA (i3^J#-^ 2 5) 
#21p91976 : 5'- TCTGTGTTCCCCTTCTCTGA (Mm&*% 2 6) 



20 ndl I I KJ;0iHfcU iMf y h«P«f &ff tjfc. % 

SiH5flj&^^S$n*«!IIB»3R»fH-Stt*Bl^iiaift^.#*T?5. 8kb, (# 
tl. 9kbt*D> l&X£U-~>^Tjlffib&$|*£4 s^a- 
>(D5^ 2 ^ D->^TO^T$5 Ht^iibfe (SI 3) „ 



25 (3-3) PCR& 

m&;l®ill$^4£^£:@a?iJ£P CR^OitipSbfe. th2 1 #&&#:± 
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Hyg968 : 5' - AAGTACTCGCCGATAGTGGAAACC (iB^J#-^ 2 7 ) 
#21p96705 : 5'- AGTTAGCCTACCTTTTGGCCATCC (@B^J#-^ 2 8) 

5 1. 4kb, 2. 6kbRtfl. 9 k b <Dm)ntf!kVZ> t^M^nz (0 

(3-4) Scft i n s i t u;W^U y-fif— ->a > (FISH) 
10 FISHitflt fe v M5. (FISHHi^nhn-JK 3fiH*t, 1994) KlfBS 
nfc*feK:«eVi, b htSM^n-^C o t 1 (^3BRL) £fflV>Tfrofc, 

tlfc (015 a&tfb) o 

R±(D (1) ~ (3) <Z>^U*«fcD» HSnfc/W^nT'f -»itt6 3I*©5 

fee 



C^JS^J7D b h 2 ltiMfi^HAC^^^-^EPOlfefJfA 
^IJfi0!l5fcfB«©GFPate ; f-©»'&t^l«^bT, b h 2 l#^£#E&i&H 

#ALfcb h 2 l#3fefi#:a#HAC^*--£ffl*b;fc. — 2n? 1 o x PS3?iJ 
Sr^trb hEPO?II^7^5 K£«iU C r e HM£K:56a 3 

25 itiLL mm^-if A#©a»Jtt» G4 18ltt©l# {?U*: — *—ftmM 

(1) 1 o x P@E#l£^tf b hEPOli^775 Hp LN 1 -EPOCH 
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SV40polyANpl : 5' - CGG GAT CCC TCG AGC GAG ACA TGA TAA GAT ACA TTG ATG -3' 
(@33?iJ#^2 9) 

SV40polyARpl : 5' - GGA AGA TCT TCC TAA TCA GCC ATA CCA CAT TTG TAG AGG -3' 
5 (SS^JfHt 3 0 ) 

^n^®^7^-7-tt. ^7XSF^^-pSTneoB (M£> Cell 
Struct Funct, 12:575-580. 1987) ©ft£K^*£fcbTfls»!Lfc. 

CMVNp3 : 5' - CGG AAT TCC GGA CAT TGA TTA TTG ACT AGT TAT TAA TAG -3' (13 
io 3 1 ) 

CMVRpl : 5'- CGG GAT CCC GGG TGT CTT CTA TGG AGG TCA AAA CAG -3* 
#-^3 2) 

Z.tl^<0^y^ V — p B S 2 2 6 ©CMV^Dt-^- ffiSE^J&S&fcb 

15 

hEPONpl : 5' -CGG GAT CCC GGC CAC CAT GGG GGT GCA CGA ATG TC -3' (IH^J# 
^33) 

hEPORpl : 5'-CGC TCG AGC GCT ATC TGT CCC CTG TCC TGC AGG -3' (1B^J#-^ 
3 4) 

20 ine)©y7-f7-H GenBankiDX^tfclliS?! (7ft«r>a 

>mn 105397) ^mz^mvrzo 

p S Tn e oB«tLT SV40polyANpl (@B^J#-^ 2 9) Rtf SV40polyARpl 

(@sa?ij#-§-3 o) zm^xp cRmuvtcs v#u Attune--/ b(Dmt%*fflM 

25 ilBamHI^Bglll (3fiifi) TffitebT*feffl**B£:b, IoxPIB 
^J£hCMV:/n^-^-£41Afc:/77.== W^-pBS 2 2 6 (9< 
y^)©B amH I -»M MC^D — ->^bfc 0 iMpB S 2 2 6-pAtbfc. 
5fcKl, pBS 2 2 6 £$iiM<hLTCMVNp3 (I3^J## 3 1) St/ CMVRpl (fi£!# 
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^32) Zm^TP CRifiPibfcCMVyo^: — $ — y h (DMiS£0M@l^f 
EcoRIR^BamHI (MiS) Ti^bT^Mtl, pBS226- 
pACDEcoRI-B amH I 1M hPel^ □ — — >^bfco CMpLNl £ 

5 mmz, t: bEPOcDNAMtl/T hEPONpl(@B^J#^" 3 3 )RZS hEPORpl 
(@2^iJ#-^3 4) £fflViTP CRifiUbfct h E P O 3- FH^<DM^£frM8i 
iBamHlTOhoI T«UT^ffi*Stb, pLN10Ba 

mH I - Xh o I It-f hP^^ D-~ >^Lfc 0 pLN 1 -EPOtLL 

10 (2) h^>X7x^>-3 >Sl^G4 1 8m^u->(Dmm 

m (CHO (#21) bsd79-l) ^hU^»®IU, 5X10 6 fiM£ 
0. 8ml©A>^7¥it« (HBSS) IcMbfco ±IB (1) T^Il 
fcpLNl-EPO^^-l 0/igtCr e M£^t3§5t^ * - p B S 1 8 5 
15 (7<7f7^) 1 0 pl g©#^TT^->/ > ?;H^— (AW^-^^H) £ffl^T 
Xl/# hDJjtl/- ->a >^rff ofco 0 0 /x F03 >^>+Hd4 5 0 VT'W 

^ hn#U-^ 3 >bfciitt£l 0%^i&!£lfil» (FBS) £i»bfc-f-^;i/ 
F 1 2i^ife (UTFF 1 2 ; -f >t* hn^i>i) £^tM 8^lfliiiffl 

20 r/^X^y ^v-^ — 1/ 4tili\zMn^fco 2BtC8 0 0tfg/m 

10G418 (GENETICIN, ^>k>Oyi» £ 8 At g/m 1 <D~7?X hit -f S> 
> (BlasticidinS Hydrochloride, ^nv) £^trigife<h«£&;L£:, 2~3 

M^^diMttnDx-^tts^b, ^(DmmteCHomms x 1 o 6 &fcD 2 8 

25 tKH 2 1 E£fflJ3S£:*rf 3o 

(3) kh2 l#^#:ft*HAC^^^-^#A$n/cE POite^©^ 

thEPoifif©mt ^iitttcM^ns t h e p w^i ^ 
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Bmm&$Lm$LMtii7£& (elisas) \z£vmmvtz 0 

mmVtcG4 1 MM>>>lit1£KH2 l EMl 9^a->4»6^ 

P — 2s\Z-~D\/^~C * 1X10 5 fflM& 1 0 % F B S^JDb/c 8 0 0 m g/m 1 
®G41 8t8y g/m 1 <D?z>7, hIM >>>£^trF 1 2 2 m 1 £V>n& 
5 6 7tm*1^7Xf>y^^t-l/ (77Jl/3» Hillfe. □>^l/>h 
mm&* 1 0%FBS^JPUfcFl 2igtf!2mncftiA, 6BK^«bJi 
?f^IUiRbfco thEPO ELI SA + yb (Quant ikine IVD Human EPO 
Immunoassay, R&D yXfA) fc«fc?K Sil^OtbEPO^ilfc. ^<£> 

10 

^2 



Clone No. 


(mIU/ml) 


CM *P<D 
(IU/ml) 


3PO &g 
(ug/ml) 


C13 


16.4 


1640 


8.2 


C15 


17.1 


1710 


8.5 


C17 


29.5 


2950 


14.7 


C18 


41.1 


4110 


20.5 


C21 


16.6 


1660 


8.3 


C22 


23.9 


2390 


11.9 



15 (4) KH2 1 Ej^J3SfcJ:D^$nfet hEPO04iiStt 

lisnfct h e p oc^msttKoiit, tbE-potkftmmm&TF-rt b 

amittUT 7-E POtt (SM^ /jNfe v fll* Mct0A¥)© 

*5fi»tt*}S*fcbT»«fbfc. KH2 1 E*fl]&<Z)2ft (#C 2&tf#C 1 8) 

fc^ViT««±»*S2 O^IISSKIE PO»ig0 . 0 1, 0. 1, 1. 5, 

20 2 0, 1 0 OmIU/ml tfcCS.fc^tJlDAfcl 0%FBS^iiHbitIMDM 

mi& H>HhD>?i>i) 0. lml SWc9 S^a^il^X^'yi' 

5/* — 1/ (77J^» l:UT7-EPOiliS5X10 3 ^illfc, 3 S P*1i&^ 

^MiIi^^7h(Ce 1 ITi te r96 AQueous One S 
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olution Cell Proliferation Assay, Zfu* 
TLfot hEPO^W^S (r h EPO ;^'J >hf— ;W iiJraBf £l^<£>/8»#c 

#w^^soiiJp^je)e»nfc (0i6, C2&tfc8) 0 
* > a° ^ k 1 ^ <d ttmrn®. & urn r & z. t t>mm s n& . 



C£ft09 8] KH2 lEi§©#A^M©Ii 
10 ^^WJfc&^Tte, ^li&#l7<Z> (2) fc*V>Tf^«$nfcKH2 1 Elfflia© 
6-2?n->K:oV>-C\ PCR^F I SH#*fJcJ:t)^X5fe'fe#©fllK*ffofc. 
(1) PCRM 

1 oxPt^ hifi^KH&g-rS t h 2 l#^£#gflfcifite©-7-;*J-PRED 
6 5S^PRED 3lfiftMCIiIt5D 2 1 S 2 6 57-*- (^JS^J 1 

15 <D (3) > EI2#$0 ICO^TP CRiti|i£fTofco 1 o x P 

Wmm^-S^tCl^Sk hEPOSfefjfA*^ PRED 6 5TORED 3 it 
fcT£&J#bD 2 1 S 2 6 — *«j#U^:Vieit*^ffiSn*.-?-©llS*, 

G4 1 8fttCHOtt2 2t7U — y<Do-t>2 1 £ n — i/fc&^T^SSft&Jt 
*B**K«>e>nfc. ±SS<D2 1 ^n->tc*lbT, k h 2 l#3fefi#©@I«iaffcK: 

20 W5STS7-^- (pCHB, D21S187, D21S 2 7 5) 

P CR*ii|ii£fT ofc (HWII6© (3) * @1 2#i) o th21fiMft* 



25 (2) &yt i n s i t u/W^'J^f->a> (FISH) $P#r 

F I SHdffH (F I SH^Dh3-^ «fltt, 1 9 9 4) fC 

EStlfc^ftKlfleVi, kh#S«yn-^Cotl (^BRL) Srffl^Tfr 
ofc„ ±15 (1) (DP CRMVr\Z^X±X(D^-tJ~ -V^mzn&M^&TKV 
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• # 

iC^-To ft> ^3 ffOD^ 0->KH 2 1 ^Jg^ij3T^Mbfet h 2 
#a#HAC^*-*#jrr5CHO»BII& (CHO(#21)bsd79-l) 
5 &£-T. 



3 







mm&tc'o<D cot-i i/y-r;vm. 


(m#4fc) 
% 


0 


1 


2 


3 


4=< 


KH21 


50/100 


6/12 


43/87 


0/1 


0/0 


0/0 


88 


CI 


18/50 


0/2 


18/40 


0/7 


0 


0/1 


96 


C2 


50/100 


4/4 


45/96 


0/0 


0/0 


0/0 


96 


C3 


20/50 


4/2 


16/43 


0/5 


0 


0 


96 


C4 


50/100 


0/1 


12/37 


37/58 


0/3 


0/1 


99 


Cll 


50/100 


4/2 


40/85 


6/13 


0/0 


0/0 


98 


C12 


50/100 


2/2 


12/36 


33/58 


3/2 


0/2 


98 


C13 


50/100 


0/1 


13/35 


32/58 


0/2 


5/4 


99 


C18 


17/41 


1/0 


6/14 


10/25 


0 


0/2 


100 



io th2 l&m&fctfCHOMMiz&KZfttcztitmmznrzo 

Sk±<D (1) 7kZ$ (2) <ommfr*>* #5nfcG4 1 8ittCHO* (KH2 

i Emm) \z-mmm®:&mmisrzt h 2 is^s*HAc^^^-^f 

15 

C^JS^J9] th2 l#^fi#lfi&HAC^^-^(Dlg$CEPOj»te^A 

b h 2 1S»S*HAC^^^ «0k hEPOlfe^Abfc. H 

20 filWiStefc 1 oxPit^ bZmAVrzt b 2 lf^M**HAC^^-Sffl 
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MVTco — #T 1 o xPBE?!)£^tffc hEPO^I^XS FfcSMf U Cre 
jj&&;tg£fif£— 5i44£f83i£i3r5 ^ttl ox P@B^J^O^ffi#SWiSflSIASJS 
Ccfc 0 AI^Mii#At5 C 1 1 Ufc. mm^*?A#<£>7!S'm, G4 18itt 
©a# (^Dt-^-^lrifiDn e olfef hOSIfiK) Mil 

5 fc„ 

(1) 1 o x P|3?iJ£^t?2 ZlbT-h hEPO^S^^S KpLNl-EPO 

10 EPOnF : 5'- GGA ATT CCG GGC CCA CGC GTG ACA TTG ATT ATT GA -3' (@3#l# 
^3 5) 

SVpAR : 5'- GGA ATT CCT GAT CAT AAT CAG CCA TAC CAC ATT TG -3' (@3?>J# 
^36) 



15 EPOnF Zfy-C?— (I5#l#*§- 3 5 ) 5 ' fflfr *>M\ZE c o R I , Apal, 
Ml u I (DMmBmmmffiF\JkZ£CMVZfu*:-i!7-<D 5'«B#ia?U£:WU p 
B S 2 2 6 (DCMVZfU^-^-S&^mm^^ZLXi^mvrCo SVpAR ^7 

- (i5?!iiHt 3 6) 5'#j^e>)n^E cori, Bcii <DUwmmmMMn 

20 ^— p S Tn e o B (iP0^, Cell Struct Funct, 12:575 

-580, 1987) (Dmmmm&mizisTftg&istzo 
mmm i ^TfMLfcy^x^ f^^^-plni-epoiec or isr/ 

Xbal (^Sit) T'MltffeCMV^Dt-^-, khEPOjt^R^ 
S V4 0#'J A#Jn^L— y h£^tfDNA»rJt&fifr3!£LT, EPOnF (IB^JS-Sf 3 
25 5) Rtf SVpAR (iB^I#-^3 6) ^7^7-$fflViT, KOD-P 1 u s - (M 
KTP CRJitfl^frofco 1^-7Wi'7-ttGe n e Amp 9 7 0 0 
(Appl ied Biosyst ems)Mbfc.PCRt'fi7;i/H 9 4*C 
2ft<D'&, ^449 4t 1 5fJ\ 7--U>^60'C30^ S«#fi6 8t»9 
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• # 

o#^3 oim ? jvn^rconztitzDN Amfr<Dm)%&famBmE corks 
mm) «LT^aj*stt, ^xsk^^-plni-epooeco 

R I tM h{c^n-->^b/to ^n->ft$nfc-f >U-hDNA»rlt©lS 
E5Utt, DNAy- (PRI SM3 7 0 0, Applied Biosy 
5 stems) KiTflMftU ftSfcffl ^fc P L N 1 - E P 0*&3SB35U©ffi^-r £SB 
#£|l3-T&3;i<i:£?ifgbfco fc£*lfc*D->G>5^ CMV^nt-^- 
Rtffc: hEPOJie^R^S V4 0#U Attune h^HS^(Rlfc:2 n tr-a^ 
•n^^7X$ hXi7^«-$pLNl - E PO 2 ttfc. 

10 (2) 1 oxPi^iJ^4atf-thEPO^i^775FpLNl-EPO 

±E(l)l:Tff»l/fc^7^5 W^-pLNl-EP02SXba I (S 

U Apal (^fijS) TMUTCMVynt-^-RUtk bEPOitfc^R 
15 USV4 0#'J A#jqn.-y h£2:3t!— >«tf— h/BDN A0rH-£#fc. 
y^X^ F^^^-pLN 1 - EP0 2$M 1 u I Trafcbfc&KO 
D#U*9~t£ HT¥t*®ftL, Apal (Mag) T^HbbTtti 

*fcAp a I -¥^*WbM 1 u IiM hf^JifEcD-r >U— FfflDNAifr?: 

20 pLNl-EP04iUc. 

(3) h7>^7x^->3 >]RtfG4 1 8Wtt^P->0#li 
iWJ3TMlfck h 2 l#»l6#:S*HAC^^^-&««p*r*CHO« 
m (CHO (#21) bsd79-l) £ h U 5X10 6 3fflfl&£ 

25 0 . 8m 1 ©A>i7X¥iIM (HB S S) CJ»»bfc. ±IB (1) Xtt (2) 
T^tSibfcp LN 1 - EP0 2^^^-XlipLN 1-EP04^^7^-1 0 ai 
giCreil^i^^-pBS185 i?^?^??) 1 0/ig®#ftTT* 
>>->/\ 0 ;HJ— (aM^-^^F) ^ffl^TXU^ hD^l/- ->a >£fTofc. # 
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15 0 0 n ¥<DZ1 y^> J &\Z4 5 0 VTBlJnb, QSMSBi 4 mm(Z)X V 2 Yu 
^U-->3 >ir;P*fflViT&«bfc 0 11/^ hD^l/-ya >bfciifflJ3&£ 1 0 % 
^fl&iSJflfll (FBS) ZmuLt^-lffrF 1 (£TFF 1 2t\<>5 ; > 

5 5tfcte»«b&. 2Btf:8 0 0 Mg/ml©G418 (GENET I C I N, 
-i >k*hns?x» t8/i g/m 1 <D7?X MM>>> (Blast icidi 
n S Hydrochloride, 7t^y) £^frJ£*fe 2~ 
3 51M«K:ttliHttnn--*JaJSU, f©It«CHOM5x l o «&tz.V, 
pLNl— EP02 &m^ftm&\Z\Zl PLN1 -E P0 4^fflV^c^^ 

io i:»2 4flT?*ofc. uu^-^mmvxmm^^, JB*«©#*r£frofc. cm 

6>©ttlli&£E*SL p LN 1 - E P O 2 ^l^TMl/fctttSKH 2 1 E2tt, 
pLNl-EP04 4fflVitMLfciMKH2 1 E4i)iai:in. 

(4) k hE p om&^mmz-w xwvmm 

15 mm^.#A#:©SS'J«, k h 2 lfWfi*HAC^i7^-±0 1 o x P@2 
&m$L\z.W 1 o x PE^J«4fc&tfctf«k , 5 £k hE POlfiT 
^^^/7^-S^@S^J±R^HAC^^^-_htc:^ , ^-rT— PCRi 

F^7^-pBS 2 2 6±©y^-f ±^.7 P ^-T^' — *t8ff 
20 U P CRiffleK^fitf&bfc, 

SVpANpl : 5'- TTT GCA TGT CTT TAG TTC TAT GAT GA -3' (IB?!I#-S§- 3 7) 
HCD^-fT-H 7^7^ K^^-P STneoB (flnj^S, C e 1 1 S 
truct Funct, 12:575-580, 1987) ®£25!7!l&£k:L 
25 Tf£SgLfc. 

Neo Rp2 : 5'- AGG TCG GTC TTG ACA AAA AGA AC -3' (@2^J#^-3 8) 
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M13RV : 5'- CAG GAA ACA GCT ATG AC -3' (B2^J#^ 3 9) 

5 iayij*s^bTf^«bfc. 

pLN 1 -EP0 2XtepLN 1 — E P O 9 — &$fc(D S V 4 0#UA# 

iJPEWIWtKlKW-bfe SVpANpl (@3?iJ#^3 7) MAC^^- 

±©pS F 1 S^<D^^^^^>W'l4]»^4 I ^lSffbfeNeoRp2^^-r^-(iH 

10 ?!l#-5§3 8) ^ffl^TP CRit*S^ffofCo m&*-#A#<Z>4§£'«, pLNl- 
EP02X«pLNl -EPO4^i'^-ft*0SV4 0 ^ U AttJn@3?!J#> £ 1 
o xP@3JiJ2;T£p S F 1 &5fc<£> 1 o xPMB^J^^n e ojtfe^®— SB^T 
tTftl. 0 k b pODJtifiB^ffiSnS. ^©*S*. KH 2 1 E 2 ^HflS 6 ^n-> 
&tfKH 2 1 E ^□->^T^*3V^T : f-^$tl^ii'li^5l^$n^: 

15 ^±cfcD, ±IH0 1 2^0->«^T 1 o xPia^OHIAiAffTS^u 

KH 2 1 E 2 8H1B6 ^P-Xd^ViT, Neo Rp2 (@3^J#-^ 
3 8) JkUzf^Ts^ H^^-pB S 2 2 6 M13RV (E?U#*§- 

20 3 9) &JflV>TPCRii«I*fTofc. Ml*-#A#<£>i§^«, pLNl-EPO 

fchEP03tfc^> Ri;sV4 0# l JA 
ttJn@B?U£ 2 3 -&tJlH*3^6 1 o x P@B?iJ£T£p S F 1 loxPi 
e oli?0-g|5tT^tJiia3. SkbpCifii^gSns. ^© 

25 JB*±<£D> ±I2£)KH2 1 E 2$fflfl36 ^n->K«, CMV^Dt-^-, t 
h E P OI^R^ S V 4 0 ij A^UngB^J^tr-f >•?-- b D N A** 2 3 tf — 
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(5) t h 2 l#^£#:i£&HAC^^-K^A£n7cE P03tCT05851 
t hEPOJte^C^gigtt, ^^tS'ftC^^nSk hEPO^W^IS 
Sliiti!£-&£i&©3f&J£J£ (EL I SA&) la^tUfc. 
(5-1) KH 2 1 E 2fflM\Z&tf&EPO®.fc I P<D5& : m 
5 mHbfcG4 1 8/?7 7> MM5?>WteKH2 1 E 2 $BJj& 1 4^D->4>6 
— >t"OViT, 6-^ 1X10 1 0 %FB smiMl<fc8 0 0 p, g/m 

10G418t8/i g/m 1 <D7'?7, MM ^>S^F 1 2 JSift 2 m 1 

fe6^m^*ffi^7^^y^yi/-h (77J^» n>^i/> 

h£iJ3t^ 1 0%FBS$»bfcF 1 2M2ml Hlft^., 6BP*gig«L 
10 ±m £@J|Xbfco t hE PO ELISA^r^KQuant ikine I VD 
Human EPO Immunoassay, R &D v-X^A) D , i£*± 
!4>©thEPO$2Xl 0- 5 *&£Tj£*b&. ^-(D^^^^4^^-ro 



^4 







CM*P<D EPO 


Clone No. 


(mIU/ml) 


(IU/ml) 


( u g/ml) 


CI 


29 


1450 


7.2 


C7 


40 


2000 


10.0 


C10 


27 


1350 


6.7 


Cll 


42 


2100 


10.5 


C13 


25 


1250 


6.2 


C14 


39 


1950 


9.7 




33 


1683 


8.3 




7.4 


373 


1.8 



(5-2) KH2 lE4iSSt^^5EPOlfi^0^I 

#g|bfcG4 1 h"9-T>?>WttKH2 lE4SH^24^n- 

>4>6^ D — >KOV*T, 1X10 5 Mti& & 1 0 % F B SgsfiOL-fc 8 0 0 m 

g/m 1CDG418^8m g/m 1 (D^^Ts MM v ? >^r^tJ F 1 2ig*iil2m 1 

y]/>hmm'&. 1 0 % F B S ^ iiJD bfc F 1 2 2 m 1 tf f 1^., 6BM 
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^b±m«rlHliRbfeo fc bEPO ELI h (Quant ikine 

IVD Human EPO I mmu n o a s s a y , R &D v'T.^-A) \Z& X> . 
JSaUtflf + Ofc bEPO£2 X 1 0" 5 #IR^T^*bfco 5 fc^T. 



5 ^5 







CM ^(D EPO MM 


Clone No. 


(mIU/ml) 


(iU/ml) 


( n g/ml) 


C3 


45 


2250 


11.2 


C8 


52 


2600 


13.0 


CIO 


67 


3350 


16.7 


C13 


45 


2250 


11.2 


C14 


50 


2500 


12.5 


C16 


48 


2400 


12.0 




51 


2558 


12.7 


mmmm 


8.2 


411 


2.0 



(5-3) kh2 i Effliaicfctt^EPoae^sBsa 

h 2 lfifefifrfi*HAC^^^-±l: 1 ^ lf-§jtt5G4 1 8 /rf^ 7. hit 
10 <y>ftKH2 1 Effll&5^0 — >fcOVaT, 1 X 1 0 5 tt^ 1 0 %F 
B S«Jbfc8 0 0 m g/m l©G418<h8jii g/m 1 (D^^T, MM 
^tfF 1 2igifc2m 1 SWc6^II®tffl^7^?7^^-h (77^3 
» Kl»«Lfc. 3>7l/>h5U^, 1 0%FBS£8S;bnL&F 1 2i8*fi2m 
1 6 0|fflJ&*U±»*igiKUfc„ thEPO EL I SA*y h (Q 

15 uantikinelVDHumanEPOI mm unoassay, R & 
DS/XfA) \Z<k<0, ttlgiitf'PCthEPO^iUfc. 6 
fcfcb, C 1RZSC 4te 1 X 1 0~ 4 ^mzX. C9, C 1 1 2 0 

IJ1X1 0- 5 #mtCT^»Lfco 



20 
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*6 







CM *p(D EPO ^g. 


Clone No. 


(mIU/ml) 


(IU/ml) 


( ju g/ml) 


CI 


114 


1140 


5.7 


C4 


85 


850 


4.2 


C9 


7.6 


760 


3.8 


Cll 


9.5 


950 


4.7 


C20 


7.2 


720 


3.6 






884 


4.4 






168 


0.8 



£*JKDS4~6 KH2 1 E2tt6^n->WKH2 lE4i 

J® 6 ^a->£TlC*5^Tt: bEPO<Df£^*iSS£nfco tfck hEPO©^ 
5 Site, kh2 1f^ftfi*HAC^^^-'\#AUfct:hEP0l^O3t! 
-$k£*BHIL£:;i <h^£>, h h 2 l#^£#:&*HAC^^-te^AU7ijtfc 

10 P Oitfc^JfA 

^MM7^IEma)k hEPOite^©«-&^|SI^^UT, th2 l#^fiflsS 
*HAC^^-^t bEP03tfc^£#AT& 0 #U5fc#U~4;&tf 6KfBm<D 

is h 2 i&m&fcm&HAcn7*-$:mmvt£o -^Tioxpsmtftb 
Epoii^xs k£*p#u c r euwk?Lmm&-- : >&mz%m2^%z.L-e 

ffi.Wk7LWAfc<DMm\$. G4 1 8it©I# C/n^-^-frglrS©!! e olfe 

20 

(1) h7>77i^ya >&£/G4 1 8 Mfe^ n->(Dili$i 
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^>CHOmm2m :CHO#21hyg 4RtfCHO# 2 1 hy g 8 (SX'&^tl 

xiowo. 8m\ (d;\> ^ xw-mmmm (hbss) izmmvtzo mm 

5 M7 (1) OygiCr eii^I^^ 

^-pBS18 5 (^-T -yj-v 2) 1 0 n g(DfttET-Vi?— >/t;HJ— (AW :t 

■9-KI4 5 0 VTBJJnU iiMEi4mmC!)XU^ hD#l/-ya >-fe;W£ffl V> 
Tifc«bfc„ 1^ hD3j?l/-> 3 >b£Jiffl]|&£ 1 0 %*N&!EJfiLtif (FB S) £ 

10 »inbfc-r-^;WF 1 2««l (RTF 1 2 ; -f >lfhDS?x>«) ^^tT 

4 8^ll»»*ffl^7^5 i *^'>t-U (7 7iP3» 5ttfc»5Hb&. 20^ 
IC8 0 0 m g/m 1CG418 (GENET I C I N, ^>b*hDyx» Rl^ 
8 At g/m 1 (D^^X MM >>> (Blast icidin S Hydroch 
loride, 7t3'» fc'&tfWRfcfttHfrJJIAfc:. 2-31PiafcttG4 

15 1 8ittR^77^ Mf-f ^>»tt3P—-««Hi5ib, H4«XtiH8ll?: 

frofc. cn&©IBIfi*£tfft, H4^ViTMtfcMttH4 EM, H85: 
ft ^ Tf^m b fcM «H 8 E M iz fa? & o 

20 (2) &Am&te<?)mm 

(2-1) PCRitf 

1 o x P+M bifi^Kl&g't<5 t h 2 l#WSiW7-*-PRED 

6 s&r* pred aae^ta&fcteirrsD 2 1 s 2 6 5 (§*i»y 1 

CD (3) , 0 2#i) K:o^TPCRifi|i£fTofco loxPl3?lJfl0^S 
25 t hEPOitfe^Atete, PRED65SI/PRED3I 

fif^jfLD 2 1 S 2 6 ST-^j-SftjlLftViilt^SISnS.^Cfe*, 
H4 EHB1&2 2 ZU-XD?*, 2 1 ^7 a->K:*ViT^SSnfcJ«ffi**BS8e> *>ft 
tco une. 2 1 t?n->\zttVT* t h 2 l#5fefi#©&flSffi&te{MT5ST 
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S V — (pCHB, D21S187, D21S275) \Z~Z>^ P C RJfiUS: 
frofc (^IJS^J6<D (3) , mi 2PM) . t h 2 1 #&&#<D0ffifeifi&T0M 
^&£8iJI&UT&-5©T?, pCHBR^D2 1 S 1 8 7"7-*-$«#tf, D 
2 1 S 2 7 5^-#-£&&T3;i£7^fciJ2n3o 1 5^n->^ 



(2-2) ^ i n s i t u /W P-tV—i/a > (FISH) »«f . 
F I SH«tfH & V HC6 (F I SH^nh3-;V, 5l«*t, 1 9 9 4) \Z 

ofec ±13 (2-1) (DP CRBVTte&\,*T±X<D°?—* — \Z^>\,*T^mZnZ> 

iibfcfrim^^^&^T^bfct: h 2 liftM^tasn/t. ^<z> 



S7 







mj&htc<o<D cot-i i/r-r/vto 


am** 
(mango 
% 


0 


1 


2 


3 


4=< 


H4EC10 


50/100 


4/1 


45/98 


1/1 


0/0 


0/0 


99 


H4EC15 


50/100 


17/6 


33/87 


0/6 


0/1 


0/0 


94 


H4EC16 


50/100 


5/11 


45/- 


o/- 


o/- 


o/- 




H4EC17 


50/100 


6/4 


42/82 


2/14 


0/0 


0/0 


96 


H4EC18 


50/100 


1/7 


49/89 


0/4 


0 


0 


93 


H4EC19 


50/100 


3/5 


46/86 


1/5 


0/2 


0/2 


95 



M±<D (2-1) RZS (2-2) ©^^6, #6n&G4 18ftR^7 
X hit<^>W#CHO^«S»SS^R^ffil^«:g'J^b 1 o xPBB#l£#A 



(3) hh2 l#»fi#ft*HAC^^^-t#A$nfcEP031fi^©f831 

82 



WO 2004/031385 — PCT/JP2003/0 12734 

#iS§*S^fcig!i&SFtfc£i£ (ELISAS) fc<fc9?£»Lfc 0 
(3-1) H4EgiJia^*5^SEPOjt^©^ 
mmVfzG4 1 8S.^-7*^7.h+K> ? >iIiiif't4H4E^ffl^2 4^n->4'10^ 
5 n — yiz-o^x, #«lXlp 5 ii^lO%FBSillOlfc8 0 0 iig/ml 
(DG418t8M g/m 1 <D7?X MM V s >£^tT F 1 2 2 m 1 &V>nfc 

6^mm^mmzf^^y^^^-u (yr)vn» \zmn^tc 0 u>7u>h 

mm'&, 1 0%FBS^iJ)PUfcFl 2^l2mncgfM, 6Bm%mis± 
m&\E\%LVrc 0 1 hEPO EL I S A3ry MQu a n t i k 1 n e I VD H 
10 uman EPO Immunoassay, R&D'/XtA) ^4:0, l§§l-bffif 
4>©t hE PO<£^*b^o t©^*^8 Jd^-To 



8 







CM^(D EPO f&gt 


Clone No. 


(mIU/ml) 


(IU/ml) 


( ii g/ml) 


C6 


57 


1140 


5.7 


CIO 


27 


540 


2.7 


Cll 


46 


920 


4.6 


C15 


55 


1100 


5.5 


C16 


52 


1040 


5.2 


C17 


26 


520 


2.6 


C18 


49 


980 


4.9 


C19 


40 


800 


4.0 


C20 


54 


1080 


5.4 


C21 


53 


1060 


5.3 



is (3 - 2) hs Emmz&tf&EPom.fcT&mm 

J£H6bfcG4 1 8S^77 hU--fy>ittH8 EMf&2 4^n->4> 
6 ^ D — >\Z-D^X, 1X10 5 8BB&£ 1 0 % F B S^Jnbfc 8 0 0 /ig/ 
mlCDG41 8i8Mg/ml (Dt/^X MM^>£^t?F 1 2 2 m 1 

20 >hSI3t&, 1 0%FBS$iiDbfcF 1 2^i2m 1 let fii, 6BF B ^igH 
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V±ffi&mUVrzo t h'E PO ELISA^yKQuant ikine IV 
D Human EPO I mmu n o a s s a y , R&Dv^xA) \Z& 0 > 



5 ^9 







CM *p(D EPO 


Clone No. 


(mIU/ml) 


(IU/ml) 


( n g/ml) 


C9 


85 


1700 


8.5 


C14 


62 


1240 


6.2 


C17 


68 


1360 


6.8 


C20 


76 


1520 


7.6 


C21 


45 


900 


4.5 


C23 


62 


1240 


6.2 



U±<Dm 8 9 ^^e>. H4E3M1 0^a->^H8EM6^D- 

10 C^IJfifllll] t h 2 liififrft^HAC^^^-OT^^A g^aa^cD^A 
(1) ^/jN^M^R^m^JWtt^n-XD^SI 

m&fcm-^Mmtvx. mmmi 7T#e»n^, sm^4^§ji^lti oxp 
mmzmxvrc&^n^T h ? >^-^ 3 >\z&v mm&tiL&mmvtzii h 2 1 

#&fe#&^HAC^*-£&irr£CHOM :CHO#21hyg 4Rtf 
15 CHO# 2 1 hy g 8 (^tftlftlH 4 M&tfH 8 *M Ufco 
&fi#g#M£bTte^XA9iiiB§(0shimura Environ. Heal th Perspect. 
93:57. 1991, lift J CRB 0 2 1 1) tem^fc* \Z Vtb\zm 1 0 7 i©H 4 

2 4*\zmifo®&tf6 0-7 0 %^fa@^^Tig*LfcH4X«H8$fflJ3a^3;U 

20 t$H (o. i n &/m i , ^tniii/y, mytt&m) z^tsmmm (2 o%f 

BS, 8 0 0 fig/mlG418, F 1 2 ) «£T 5 H mi%mVTffi.'hWL&mm b 

fc, ^s£>&ig. (37-C) bTcfeVifc+M' h#7->>B (DME 

MtKlO/ig/ml, MSM77XnWct, 7^'J;M£ii 
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^^jf^ffl^XD^if AU 3 4*0, 8, OOOrpm, 1 P#Psl©jI>fr£: 
frofco 5.^u^z)V^msSn.m^ (DMEM) \zMMIsX\b\$.L>* #71MX8 
Aim, 5 Mm, 3tfm©7-fM- {Uyh^» U/bSWI NNEX- 

2 5 UU#7) £^Titi©*t§Slb/c 0 *i^bfc^i7n-fe;U«5 0 n g/m 1 
5 ©:7-f hAA7W->P (Phytohemaggulutinin-P, D i f c o) £^i?DM 
EM 2m 1 CElSlfc. "T^XA9*fflfl&£9 0 %^(D^m^.X^mVfc 2 5 

15Wilfct, DMEMffKPEGlOOO 5 0% (W/V) > 

~>^) WDMSO («fiS7X (W/V) » v^) £i£tf?U #7*MX 
10 0. 2 2 |im7>{M- (lf;i/h U VTs) lCTatilbfc**T 1 ^rafrttTIB^ 
bf Co 1 0 X F B S ^tlDMEMSttfcT4 8 «fMS*Ufcft, h'J^^ 

2ftHltl/fc. 2Bftt^5^Mt-f^> (4/ig/ml) Xtt/W^n7>f 
->> (7 0 0 /tg/ml, -f>tfhD^x» £^MiRi£ifc (10%FBS , 
15 DMEM) tffHrglTLfco &3iIIHI©»ftJg*©tfe, ffi^ bfclii3iJW14<Z> 3 n =. 

&gfc©##r&fr ofco 7 Iel(Z)«/h^aBJfiiB|-&3&>e, 2 2ffi®3£3!lliH£ 



(2) ^A^£#:<Z>*§1S 
20 (2 - 1 ) PCRilr 

±IB (l) ^^ViTfllStifcnnn— 2 l ^n — >fcoV5T»*f Ufc. 
1 oxPW hafi^Cl£§T3 t: h 2 1 t^feMilfiO^-* - P R E D 6 
5WPRED SJIfeftMt&ItSD 2 1 S 2 6 57-*- 1 © 

(3) > 0 2#I) K:oV>TPCR*(MB£fT^&. HAC^7^-iA*H P 
25 RED 6 5MPRED 3itfeTp£&j#LD 2 1 S 2 6 5 ^ — # — 

^i:^fs$ns. -twig*, 2 o ^n->K::fev>T^2nfcifiii7^ig&e>n 

t h 2 l#^fe^©^Mifi&lC{i«-r^STSV-^- (pCHB, D 
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2 1 S 1 8 7, D21S275) \Z~D^ P C RJgiJI £fro fc (^iS&#J 6 <D (3) , 
CHBRtfD 2 1 S 1 8 7 — £&}f-fr-f , D 2 1 S 2 7 

5 £tlfc„ 

(2-2) H3iJi!f3Ri£* 

)vmmmmmzfu—h (7 7i^» ^^wctm^^g o~7 o%^p 
mm*'???* (4 u g/m 1 ) ^ttfi^i (i o%fb s , d 

15 MEM) •eliLt PBS H>t'hD>?x» "C 2[ePJ ^Ufct, A-T ^ 
n^-f->> (7 0 0 /ig/ml) Xte^T* MM >?> (4/ig/ml) 

RtfA-f ^n*7-f (7 0 0 /ig/ml) Sttl^Tll^flfc. * 



^10 





Brasticidin (Bsd) 


Hygromycin (Hyg) 


Bsd + Hyg 


A9 A 10 


R 


R 


R 


A9A11 


R 


R 


R 


A9A12 


R 




R 


A9A13 


R 


R 


R 


A9A111 


R 


R 


R 


A9A113 


R 


R 


R 


A9 A 114 


R 


R 


R 


A9A115 


R 


R 


R 


A9 A 116 


R 


R 


R 



20 
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5 &£$I|gLfco 

(2-3) i n s i t u /W 7 U *W i?—> a > (F I SH) 
F I SHMli, fc v ISC5 (F I SHH»ynh3-;K 3liH*L. 1 9 9 4) 
ESnfc^SsfcttV^ kh#S«l^D-^Cotl (^3BRL) SrfflViTff 
10 ^feo ±C (2-1) CDPCR^ttK^ViT^TCDT — T?^«Sn*Ji«* 
±13 (2-2) \z&\,*X7?X hit-T $?>»tt*^;W^O*7<i/>Wtt 

T$g*8Lfck h 2 lt!(!lfi#*SttlBSnfc. ^©^mSr^ 1 1 tit. 
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15 ^11 







&PBJ3&fcfd9tf> Cot-l ->^/Hk 


(mmm) 
% 


0 12 3 


A9A11 
A9A12 


50/100 
50/100 


11/31 36/65 3/2 0/2 
2/11 47/87 0/2 1/0 


69 
89 



m-vnzntcmM2 ^d->^a9 a i ir^a9 a i 2«<h$fc-f 

^±cd (2-D (2-3) ©^^«fcD> t#e»nfe^^x MMS?>Rtf 
a c ^ £ * - £ & n t i>W& #> s ntz o 



25 CHJg^J12] T^XA9iia^thEPOifii L $:#Alfekh2 1# 
#E&5fcHAC^*-f£A 

87 
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(i) wi'mmMM'Bttmmm&zn-xDmm 

5 CHOMO^^f/J«^li^^D->(H4E C10XttC15XttC 
1 6 MM) SrfflV^c MM^MiUTH x"}XA9M (Oshimura 
Environ. Heal thPerspect. 93:57, 1991, liS^JCRB0 2 1 1) Zm^fro 
\$Ctb\zmi 0 8 iOH4E C 1 5XiiC 1 6 MmfrZ 5 ^ DtJl/^lIlfc. 
-T^fc-fe, 2 5 cm^hJB^XD (X>;7) 2 4 2M3ffflB&^#6 0~7 0% 

10 ^fqjgm*T'i§«bfeH4 E C 1 5XttC 1 6IBtt*3;Hr5 H (0. l<ig/ 
ml, t^3J1/-», *Q7EMH) £^tfi&«$j (2 0%FBS, 8 0 O^g/m 

iG4i8, F12) *-c4um%mi,TU^m$:mmvfr 0 mm&m*tc&. 

^tbUM.(3 7*0 bT*3V^+f-r b#^->>B (DMEMtlCl 0 ul g/m 1 , 

15 £*¥Ab. 34^, 8, OOOrpm, 1 mm<Dm>b&ft ■=> ft. S.9u±.)V&m 
ihmtgM (DM E M) \zmm\^xmUV. ^7^X8^01, 5 Mm, 3 um(D 
7J (77h-7» ^g»Lf:SWINNEX-2 5 UU#r) 

TMsft^bfCo illfc5^atJWi5 0 p. g/m 1 Xte 1 0 0m g/m 1 © 
37^ h / \A7W->P (Phytohemaggulut inin-P, D 

20 i f co) ^tfDMEM2mlOTilfe. A 9 9 0 %^^\<D 

ttI^T'etbfc2 5cm 2 «tffl77X3 (77JV3» Kift® bfc^/hMl 
m&tiUZ.. 3 7tCTl 5^MUfcf, DMEM^IIPEGIOOO Ci^M 

mso% (w/v) , v-^^) tomso mmm7% (w/v> , ~>^) 

25 ^Tl^P B ^nj"Till^bfCo 1 0%FBS$ttyDMEMJgil:t4 8if B 1igi 

vtcWl, bv7>'>mm\z£K>Mm&fr®.L, 4 sAiaMtffl^^f 777 0 

l/-h (77^» 2&£*i*ILfc, 2Btl:7*7Xh^^> (6/ig/m 
1) X&G4 1 8 (6 0 0 jig/ml) S^tfSftigifi (1 0%FBS , DME 
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5 (2) ^ASS6#©flSK 
(2-1) PCR»*r 
JifB (1) jC^^T^&nfe^nn— CD5"& 2 5^n->fcOViT»«fbfc. 
1 oxPlM hiS§fcftft4kh2 l#WfiiM©7-A-PRED6 
5 RtXP RED Sitfc^tjtftlCfta-f £D 2 1 S 2 6 57-*- (mifcMl <D 
10 (3) . EI2#BI) iCOViTPCRiiilil^tf ofco 1 o x P K?iJIBl®aMM#S« 
»Jfc*.R*fc£*k hEPOl^jfXfttt PR ED 6 5^PRED3lfe 
■T^GUtbD 2 1 S 2 6 5?-*-^ftltbS;^iira$n§. 

X. t h 2 l#5fefe#:OS»SljfiffiJCfl[fll'r*STS-7-*- (pCHB, D2 1 
15 S187, D21S 2 7 5) P C RJBffiSfr o (^lj«J 6 <2 ( 3 ) , 0 

12#fig) e t h 2 l#Jfefe#©01»3fiteT5SII«31ffi*B«JI»L/T*S©T?, PC 
H B IkZfD 2 1 S 1 8 7 7-*-^Jttf, D 2 1 S 2 7 5Y-*-»f 

20 

( 2 - 2 ) &*!IS&J&* 

±fB(2-l) K::feV*T^&;^**i«S^U&5^7 — >KOV>T, 6 

4 1 8 (6 0 0 m g/m 1 ) X\Z7?7, h+M'v^ (6 g/m 1 ) Sr^frjltR 
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&M (1 0%FBS , DMEM) Tigftbfc. PBS (^f>lihP> J x» T2 
!llU>7bfct, y >^A-f ^D7-f y > (7 0 0 Mg/ml) 

RtfG4 1 8*-&trm««TliBliaXttl 0 BW^bfe. 1 2 fC 



^12 





Brasticidin (Bsd) 


Hygromycin (Hyg) 


Genecitin(G) 


Bsd + Hyg + G 


A A El ; 


R 


R 


R 


R 


AAE2 


R 


R 


R 


R 


AAE4 






R 


R 


AAE5 


R 






R 


AAE8 


R 


R 


R 


R 


AAE16 




R 


R 


R 


AAE18 




R 


R 


R 



R;3g#JifijH4 



4 1 8tiD = &Xftl£H£&aMBbfc. 



(2-3) i n s i t uA-f^'J ^-f if — v' a > (FISH) ffiffi 

F I SH»«rtt, t&ie. (F I SHUH^D hn-;i/, 3fiH*fc, 1 9 9 4) Id 

ofeo ±ia (2-D (dp cr»w»c^^t^t©-7— -e^sisnsiie* 
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^13 









m%&1btc<9<D Cot- 


i ^p-r^m 
mm 




% 


0 


i 


2 


3 


4=< 


AAE51 


50/100 


1/1 


6/11 


7/21 


15/31 


21/36 


87 


AAE52 


50/100 


6/13 


38/80 


6/6 


0/1 


0 


99 


AAE53 


50/100 


1/4 


5/8 


3/12 


11/33 


30/43 


96 


AAE54 


50/100 


7/7 


32/77 


9/16 


1/0 


170 


86 


AAE55 


50/100 


14/39 


5/17 


6/13 


1/16 


24/15 


72 


AAE4 


48/100 


1/9 


41/86 


4/5 


1/0 


1/0 


91 


AAE18 


50/100 


1/4 


32/67 


17/29 


0 


0 


96 



(2-1) fr<b (2-3) <Dm&£K), # 6 tlfe-blB A A k 



10 (3) thEPot^w^ a wvmm 

mMz.n\foonm\&. t h 2 imm&w&^uAc^z *?—±.<d 1 oxpis 

15 AAEMM 1 2 !7U — >\Z~D^T. mt&M 9 (4) K^bfc Neo Rp2 T/^-f T 

- (i5?iJ#-*§- 3 8 ) Jktf^y^^ H^^^-P B S 2 2 6 M13RV ^7^7 

— (I2?'J#-*t" 3 9 ) ViTP CRiiilS^ff ofe 0 m.Wk7L&Xfo<DWi£:\^ PL 
Nl-EPO^^^-ft^CMVyot-^-, khEPOlfi^ SV40 
#>J A#SnlB^J^^trM^^e) 1 o x PSB^iJSTt p S F 1 1 o x P@B^iJ 

20 *>5 n e olfef©- SB^TSr^ty;® 2 . 3 kbpO«ll*»f SSn*. 
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J£Lb£9> ±I2<£>AA EMM? a— >tt, CMV^o^-^-Rtft hEPO 
fite^&tf S V 4 0 # U AttUnE^-friM >it- h D N A£u tf-#A£ n& 



5 (4) t h 2 l#^-fe^S5|5HAC^^^-^#A$nfeEPOjt^W^^ 
b hEPOlif©fli}l t$«±tt^tH^$tl^t: hEPO^>A°^«£ 

(ELISAS) (CctD^MbfCc 
illfcA A E$fflflS4 ^ U->\Z-O^X. ft*lX10 5 MJ®£1 0%FBS 
^iJPbfc6 0 0 m g/m 1 OG4 1 8 t 6 m g/m 1 <DZf?7, h^-l i?>&^tS 
10 DMEMM2ml * V>nfc 6 ^fil^tffl ^ y * ^ h ( 7 7 ^31 » 
tllbfc. 3>7l/> h5U5i^ 10%FBS$ttlfcF12^i2mll: 
fi#&A> 4 B^X«5 B^^*b±?#^HIiRL^ 0 thEPO EL ISA* 
yh (Quantikine IVD Human EPO Immunoassay, R&D^>XtA) 
im^Ct hEPO^M^lHT^ilfc. ^t(D^^m.l 4\Zm-To 

15 



*14 







CM CD EPO 


Clone No. 


(mIU/ml) 


(pg/ml) 


AAE51 


>200 


>1000 


AAE53 


192 


910 


AAE4 


>200 


j >10O0 


AAE18 


>200 


>1000 



AAE51, A A E 4 , AAE18H %m±m*<D\l hEPOig^liat 
hEPO ELI SA^y b (Quantikine IVD Human EPO Immunoassay, R&D 



C^»J13) t bjEftUtmnm^Olt h l 4#^#Kff>t (SC2 0) 
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(1) k h Etilf IHH F L - 1 ^© S C 2 0 

(i-i) m^mmm^ c/v-hao tmmm&zn-xDmM 

M«#Mi:tT> kM4#»6#ifr (SC2 0) &fcWtZ>^VX 
A9iftt (C 1 1-SC2 0M, Tomizuka £>, Nature Genet. (USA) , % 16 
5 m, p. 133-143, 1997 ^) ^fiMMilTH k 

ifflflSH F L — 1 (3S^WS^BIf«BII&#WMI^«fct)A#» SSftRCB0 5 2 

i) zmwco \$ctb\z®i o 7 m<DmMfr$s.?umi>*mmvtzo -r 
tT@ti/fcci i-sc2 ois§^n;vt$ K (0. os^g/mi, 

io )Hs>, myt&nm) z^tsmnm (2 0 %fb s, 8 0 0 us /mi G4 1 8, 

DMEM) 8Pf^^bT#/J^S§l#bfeo *»*»Vi/t«, ^F&^fi 

(3 7"C) bT&l^lM h#7->>B (DMEMtC 10|i g/m 1 , ->^"7) 

3 4*0, 8, 0 0 0 rpm, 1 P$(ffl©j8<fr*fT o fc. 5 ^ n-fe;W£Mlfil?f Jfcifc (D 
15 MEM) £K»LT®JRb» #71MX8 jam* 5 Aim, 3 Aim©? J ;t^- (*7 
y £i£*b£:SW I NNEX- 2 5 (5 U^T) £JS V>T»iB**«b&. 

ilbfc^ ^ ntJVft 5 0 u g/m 1 (D 7 ^ hAA7^^f - > P 
(Phytohemaggulutinin-P, D i f c o) $tt?DMEM2m 1 fcfWSSbfco H 
FL-liSfflJ&£9 0X«afDO«|g*t?«SILfc2 5 cm 2 itffl77X3 (77 

20 ;U3» K:»«bfc«/htSE*ffllft*in^. 3 7tnti 5#ffi#«bfc&, dmem 

fftPEGl 5 0 0 («g4 5% (W/V) , 0^a^7^/7;Hn) 

s^dmso mmmi o% (w/v) , ->y^) £jg#?u #7^x0. 2 

fee 1 5%FBSmDMEMigiHT4 8 P#fflJ&*b&&, h'J^»Il 

25 K:«kt)3fflj6*^mb, 37-y> 1 3-h®itfe4 8Aai^iffl7 a 7Xf7 

(77iV3» lftlCifSbfCo 2 0iCG4 1 8 (3 0 0 /ig/m 
1 ) 2r^t?jl^igil& (15%FBS , DMEM) *53ilW©»« 
mm<D'&, ffimbfcil»IWtt©=lDn-*^«b, &&©#*r*fTo&. 300 
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ci-2) WL^mmmMf, (u-t^>~>3 >m) tmmM&zu-xo&m 

±IB(1-1) fcB#fcUT5^0-fe;V*««2fe^tt«b, 6 m 1 (DDMEM 
5 fc|fS»$»bfc. HFL- 1M£9 0 %&fP<Z>4K^£T 1 7 5 cm 2 i^iffl77 
(yr)VU» hV7zs>9&mK:TftnV1t&. DMEMT2 

@iSfe#UDMEM7ml KUfflHSLfc. ±13$ 9 ntJUiillilSH F L - 1 
ifiA««£tlUl'^ t ±«f*»*^W'y lf>ifK:TMU 0. 

5m 1 ©PEG 1 5 0 0 5 0 % (W/V) > D->a^7^/XH^ 

10 X) £jjq;L, 1 2 O30>WtelTtt^Ufc. DMEM5mlSlml/l^MT 
MX.* $6tDMEM5mlMT3 7tl 0^#tt> 3S^bl5%FBS 

ZfyX^yP^U-b (77iP3» 2RC#ll,fc. 20tl:G418 (30 
0 At g /m 1 ) S^tf iB&i8il& ( 1 5 % F B S , F12) t£tt£&*.fco 1531 

d-3) ®xm&ft<Dmm 

(1-3-1) PCRlIf 
20 &A%i&mZ, S C 2 0±iC#«T^n e oitfcT^P C Rif9ipEK:«k OfllKb 

42 IF : 5'- TTT GCA TGT CTT TAG TTC TAT GAT GA -3' (E?!)S*I4 0) 
778R : 5'- AGG TCG GTC TTG ACA AAA AGA AC -3' (@B^iJ##4 1 ) 
im^T^-fT— te> ^7^5 W^-pSTneoB (ftlKS, Ce 1 
25 1 Struct Funct, 12:575-580, 1 9 8 7) ©fiSiS^JS: 



±|B (1-1) RZ* (1-2) T#e»nfcG4 1 8WtMJi&l 2?U->\Z-Z> 

94 



WO 2004/031385 PCT/JP2003/012734 

V>T, 421F^-f^- (@B^iJ#-%4 0) Rtf 778R 7^ (ffi*l##4 1) 
Sffl^fcP CRifijSSrfrofco HAC^^-$IA#te, n e o jtWfcftttT 

5 

(1-3-2) 5fefe#»«f 

»6**«ftt, (Mi#A>h*-7^, ¥±*t, 1992) ksbs*i 

fc^S^V^ =¥A1f3fe6fcTfTofc. G4 1 8B14CDHF L- lfflBa©^ 2 
^D->^^>ViT^4 3 ^^fe#:#^^*f Ufeo^e©^*, G4 1 8fttttT«, 
10 WHFL- 1 ft$E<D 1 4#»!<fi#<fc 0^ XO/Jn^^5- 



J£*±<D (1-3-1) (1-3-2) ^&nfc±IB©G4 1 

8W'I4HFL- lW\tS C 2 0 Z\ ttiWfrtb ^tltc* 

15 

(2) tVJEnmmWMMnVC-T 2^<DSC2 O&X 
(2-1) m/J^&fflM'gr C/W-hte) tilittfn->0fl 

m&fcm^mmtLT, khus^irfr (SC20) sr&irrs^x 

A9*fflB& (CI l-SC2 0^ia, Tomizuka £>, Nature Genet. (USA) , ^ 16 
20 #, p. 133-143, 1997 *£) !fe6#S**BttibT>4, khIEtlif 

«ttHUC-F2 (H'fb^W^«ffllia»3|BHI56^«k»3A#, SiffRCB0 4 
3 6) ^fflVifco «D*tl|f)10 7 i©i)i*^5^D-fe;^lILfc. T^:^ 
*>> 2 5cm 2 Mffl77Xn (*>£) 1 2*fcSBHa^m^8 0-9 0%fSfn 
g«*T%aibfcC 1 1 -SC2 0»BlfiS3;Wii5 H (0. OSjig/ml, =f 
25 *3jl^>>, fD^MH) (2 0 %FB S, 8 0 0 /ig/mlG41 

8, DM EM) 8 WiiUTf /J\i^iUfe. 

&m (3 7*0 LT&l^fc-tM b#^~>>B (DMEMtflCl Oitg/ml, is 
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jfAb. 3 4t, 8, OOOrpm, 1 B#fll1(DjI>i>£fro fco 5 O-te^Sr&Sifo. 
(DMEM) fcWbTlsIiRbx ^7^X8Mm, 5 nm, 3 Mm© y 

*ifi»«Ufc. tt«L&5*n-fe;WS5 0 ug/ra 1 ©7^ h^A7W-> 
5 P (D i f c o) S^DMEM2ml \znMmVfZo HUC-F 2tt!l&$ 9 0 % 

/h«ffl!l&&ijn*.3 7tCTl 5»itmDMEM4«t:PEGl 5 0 0(H 

ig4 5% (w/v) , D->zL^-rr^y xh^x) xkpegiooo (h 

114 5% (W/V) , ~>^*7) , R^DMSO (^10% (W/V) , > 
ilUfc^T 1 ^m^nxm^VTzo 10%FBS ^tyaMEM^tttT4 

smmmmvr^ hvy'isymmz&vmm&ftWLV* n^-vym-vm 

1 bfc 4 8 ytMSii 7*7Xf 7 ^ 7*1/- h (^t;W^» 

2 B^CG4 1 8 (4 0 0 m g/m 1 ) &<&if8ft*§*t& (1 0 %FB S , a ME 
15 M) £@€r&A&. D31M®MitcD^ tii^bfcm^JW'I4©na--^m 

«U K«©»«f€:ffofc. 4|II<D|^Mfl&lSll^<£> 8i©G4 1 8ftt3D 



(2-2) (1fX^>V3>&) taSSfllStt^n 

20 ±IB(1-1) Lmm\ZVTS.t7U±.)V&mm%.TSffiQh. 6mltf)DMEM 
iznmm^Tco HUC-F 2III§9 0%&fcI<D*£:il*Tl 7 5 cm 2 Jg«ffl:7 
^7,3 {7 7 )Vn» £TJS£U h'J^»j!!llHTMbm DM E Ml? 
2@)5ttLDMEM7m 1 KSJMIkfc. ±SHS ^ n-fe;WJR»SRK:±IBHUC - 

25 0 . 5mlcDPEG1500 (»S5 0% (W/V) , Di/a^7^Xf 
-<^70 ^iPA, 1 2 OffrMKTltt'&l/fc. DMEM5ml^lml/1^0l 
flrabn*., $ ^IDMEM 5 m 1 jjn*.T3 7*0 1 0 ftmUfrWW:. 
B S ^aMEMMC?IIibT37-^> I 3 — h#USb7c4 8 TXm&fcJg 
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0 0 M g/m 1 ) ^tsm^mm u 0 %fb s , gmem) \zu%mz.tco m 

5 

(2-3) ®xm&w-(Dmm 

®A%±&mt, SC 2 0±l:#ftt5ne o jtfc^tf) P C Ritijlfccfc D fg@ U 
Tco f -tfB (2-1) (2-2) -e#e>flfcG4 1 8 7 £7 

D->^OV^T> 421Fy^-l"7- (@2JU#^-4 0) Rtf778R (@3?U 

10 tt4i) *m^faPCRmm&n-Drc.o hac^^^-m«, neoie 

mm^mm^ntzo &±<Dmm^. #^nfcG4 1 sim^huc-f 2W\zs 
c 2 o *^i#"r^^<h^?i^86?)nfco 



15 o) thmnmm#MMHF-i9^<Dsc2o&A:m^mMM'&tnn 

MM^MtbT, t M 4#^fe#SffM- (SC2 0) £&*rf£v<7X 
A9M (CI 1 - S C 2 0j&fflfl£, Tomizuka Nature Genet. (USA) , W> 16 
m, p. 133-143, 1997 ^) £fflV>7c. ^£#:g^iS«<£: bttt, fc hIE^ilif&# 

20 mhf-19 mit^mftmmmttnm^&Qx^, iitfRCB0 2i 
o) ^fflv^co tectbizmi o 7 {@(D«Bj3a^e»5^D-fe;v^i^isibfeo r 

2 5cm 2 Siti77X3 (*>#) 1 2*^^)!a^S^8 0-9 0 %iSf0@^ 
mtl/feCl l-SC2 0«3JVt5H (0. 0 5 us/ml, 5^* n 
;US>>, ftlfti&ffifli) (2 0 %F B S, 800m g/m 1G418, 

25 DMEM) 4"T?4 8B#^^«bT^/jN^^|^#bfeo i&ilii ^tb&i& 
(37t) bT&VifclM h^^v>B (DMEM4>lu 10m g/m 1 , ~>7*V) 
7 ^ X 3 fciftfc U ij ;Ht3tH>«»K:3t'&ffl 7 y X n U 

3 4t:, 8, OOOrpm, 1 B#^©^^ff o fco 5 7 n-fe^&jfilffi i&ifc (D 
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MEM) tliUTBJRU, ^yit-f X8 Mm, 5 Mm, 3^11107^^- (7 
V hV» ^gfl^SWI NNEX- 2 5 (a 1)^7) £fflV>Ttt3a»fil/fc. 
m^bfe^^n-t;W«5 0 n g/m 107^ b^A7W->P (P hy t o 
hemaggulut inin-P, Di fco) $ttJDMEM2m 1 \Z&M 
5 MVfco HF - 1 0 %&m<DW1fe$.T*mmVtc2 5 cmtigmm?? 

DMEM4"fcPEGl 5 0 0 («IIS4 5% (W/V) , n->a^7^7f 
-f*>0 RtfDMSO (»gl0% (W/V) , v^) «r«#U #71M 
X0. 2 2/im7^J^- df;WhU#*) fcT8MIbfc^-ei^fl*Ht 
10 Ttt^bfe. 1 0%FBS £^t?0! ME MJ&l&telT 4 8 mmt£^Vfc'&, h'JT* 
^>&Sfc«kOJHHJ&£#ifcb, I n- hMSbfc4 8 ft8L»i§atffi 

^Xfy^yiz-h (yyJVny) lfttiatfc. 2 0tl:G4 18 (4 0 0 
Mg/ml) ^ttJl^i (1 0%FBS , aMEM) IzW^&Xfco ^)3l 

aisi/fei83SiiHtto3Dn-s#«tbfc. i isi©i»/jN«aBiia 

15 i^6 1fl©G4 18»tt3nz-Sifc. 

C^JS^iJ 14] b h 2 lfMS*HAC^^^-©k hIE^I8$i3r*fflfla^tf) 

(1) «/h*»*llll^i:»»Wtt^D->©#* 
20 (1-1) M#MWtl/Tkh2 1t^Mft*HAC^^^-^j|C 

^MMtttbt, ^JS«10T#6n&, fc hEPOjtfc^fcl 3b°- 
jfAlfc, SKjSMfcSB'J^bT 1 oxPia?iJ^Abfctfn/7h7>y-> 
a >£ «fc 0£lR»ftSltiJK*U C r e ttifcSJP* *--»«: KISS'S* - t*C 1 

25 o x pmmm<DMtiLwm&iu&%-fci&iz&y t hEPOi^mir;, th 

V^D->(H4E ClOtt) £J8V>fc. Sfe6#g*8M&£bTtt, b 
ii&i?f»BJ!&HFL- 1 (a^W3^0f«Blft*r»Hi»^«fct)A^, SfttfRCB 
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0 5 2 1 ) Zm^fzo 1 0 8 fi©H 4 E C 1 0 ttlfi&d* £ 3. 9 P-fe;l/$ 

P®[bfco fte^, 2 5cm 2 I^ffl7 7XD (5?>^) 4 8*l:MW 
6 0~7 0 %fl&fPg&S;-eJ&3*LfcH4 E C 1 0 »II6£zUI/«fe5 K ( 0 . Ug 

/m i , mytmn) z-stsmmm. (20%fbs, soo/ig/ 

5 mlG418,F12) 4>T4 B ^tbT^/ht^^Ibfc. igi^i^fet, 
^&&2a (3 71C) bT&^fclM h#^:/>B (DMEM^tC 1 0 p. g/m 1 , 

£#AU 3 4^, 8, OOOrpra, 1 I^M0D3S^*fTo fc. S. & U-tefr&M 
skm^M (D M EM) izmMVXmUh. ^7^X8/xm, 5//m, 3 £tm(D 
10 ^fUfcSWINNEX-2 5 UU#T) 

TitMt^bfco tt«bfc5£a-fe;W*5 0 At g/m 1 OD?^ b^AT^l/^- 
>P (D i f c o) ^ttfDMEM2m 1 fc?fJR»bfc. HFL- li&fflj&£9 0 % 

/J^Jjfflfl&&jJ0A3 7*CK:T 1 S^OTtmDMEMttPEGl 5 0 0 
15 i!45% (W/V) > Dya^y^^H^^) RtfDMSO (^SIl 
0% (W/V) , ->^V) *»»b» #71MX0. 2 2um7^^- (*?)V 
hU7X) fcT»ifi««bfc*»tTl^lBI*HtTi8l[^bfc. 20%FBS^tf 
DMEM^tT4 8Witm h'J7y>lIiaOM^f I, 3 

1 3-^11^4 8^mmmmmzf^7,^y^zfu—h(y7)vz2» 

20 ltfcfciltSbfco 2BtlCG4 1 8 (3 0 0 (ig/ml) Xte^X MM 5> > 
(6 jti g/m 1 ) (2 0 %FB S , DMEM) fc1t€rife*.fc. *?J 

H^HC AE*|IIIfi£5»1"£. 

25 

(1-2) MMIISttTt h 2 l#*fi#fi*HA'C^^^-««f7 
X A 9 iSM %m &>fc*>h*HWft]»'& 

m&fc&^MMt l/t, ^JStfU 1 2 -C#£>nfc, h hEPOjt£^£l 3bT— 
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3 >££DMI^& ; £B'JBfcb, C r emm%.mm&-7&&\Zf£$LZi±Z>Zt'V 1 
o x P@3^JF B 1^^i#MWmm^.E^^«i:D t h E P Oitte^SrJfALfc, k h 

5 #ii5V^D-> (A A 5 lXliAAE 5 iStt) Zm^fc* m&fo%i®MMtVT 

it^RCB 0521) zm^tzo fccsb\zmi o imomMfrz^zntfr* 

mnvtco irf3it)t>. 2 5cm 2 Mffl7 7Xa (50^) 12*1:MW 
8 0-9 0 %^fP^S^Tit^bfeAA 5 1 XttAAE 5M£u;Hr5 F(0. 
10 lMg/ml, f^3^», ?P«I) (20%FBS, 6 00 

itg/mlG41 8, DMEM) *T 7 2 Ptr*1ig^bT$fc/h^£!5i^ igiBl 
£l&Vifc^ ^SbfeM (37t) LT^fc+M h^^~>>B (DMEM^IIl 

M77X3$#Al« 3 410, 8, OOOrpm, 1 PtF^cDjl'iVSrfTo fc, 
15 5 ^ a-t;V^Mlfltt^ii (DMEM) ^Si^bTtHliRb, 4^7^X8 ym, 5 
Mm, 3Mm©7^M- C7yhV» §gf UfeSW I NNEX-2 5 U 
U^7) ^fflV^T^iltMUfCo Jfit§gbfc^/7n-te;Wi£5 0 ju. g/m 1 ©:7W h 
AA7^;^>P (Phytohemaggulut inin-P, Di fc 
o) mDMEM2mim«lfc. H F L - 1 9 0 %&ft<Dtfin& 

20 T*g*Ufc2 5 cm 2 J£*ffl 77X3 C7yJ)/H» Idffi®! bfcm/J^^flS^in 
;L3 T'CKlT 1 5#Ha#fibfc^ DMEMtffcPEGl 5 0 0 (»S4 5% 
(W/V) , D^a^7^XH^7) StFDMSO (HM10% (W/ 
V) , ~s!f-?) &mffiV, ^TlMXO. 2 2jtim7^fM- (if;Wh'J^7>) 
fctllillfcitt 1 ^Wj-T^Ufco 2 0 % F B S £-^t?DMEMJg 
25 il!T4 8B#r B l^bfc^, h U >4M U =i^-y>I 
□ -hj!{lItfc4 8^«««ffl7 J 775 1 7^7 0 l/-h (77JV3» 
Sbfco 2BtCG4 1 8 (3 0 0 /ig/ml) X»777W'7> ( 6 u g 
/ml) ^ttll^il (20%FBS, DMEM) ^ff^&Afco m^M^CD 
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H^Emmtwr^o 



5 (2) ®\%±&w<Dmw 

©W^^tlC LT P C Raited; 0 ffillgbfco 

1291F : 5'- CTA CCC GTG ATA TTG CTG AAG AG -3' (l2?U#-^4 2) 
10 1667R : 5'- ATT TGC ACT GCC GGT AGA ACT -3' (@3?'J#-St4 3) 

ZtlZO)??^ ^775H^^-pSTneoB (MS, Cel 

1 Struct Funct, 12:575-580, 1 9 8 7) ©tIE^iJ$: 

1291Fy^<T- (iM§4 2) 1667R 7^ V- (SS?J#^4 3) £ 

15 fflV^TP CRit"IiI?:ffofc, ±IBk h 2 If M*ft*HAC^^^-^Jtf 
-Sif^te, n e oitfe^<£>— SB£^mU0. 4 k b p *l<£>o ^(D 

20 

(3) t h 2 l#^£#Ei33feHAC^^-fc:}f A£*lfcE P03te^©^m 

t hEPom&^(D3%mte. mm±mtpizm£2tiz>t hEPo^>/^i$ 

^m^^^fe^©*^^ (ELI SAg) f-J;«9^»tfec 

miULfc^^X MM>>>iiH£HC AE^JiS3 >7P->&tfG4 1 8Xtt^7 
25 X h+r-T^>Ii'l4HAEjM)3a8^D->{C^ViT, 2 0%FBSiiDlfc3 0 0 
M g/m 1©G41 8Xtt6 /z g/m 1 <D7?Z MM v?>£^tTDMEMigit!2 
0. 5m 1 £V>*lfc4 8ftm%&tgmm-77 7>^yPZfU- b (77iP3» Kit 

gu 2 bf b ix«3 sr«ix«4 Br^^^b±m^iHiJRb^o thEPo eli 
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SA+>>h (Quant ikine IVD Human EPO Immunoassay, R&DyXfA) K:<fc»9, 
mm±ffi*(Dt bE PO£$mfcUfcT£*Lfc. -^(D^^^^ 1 5 K^T, 



^15 







CM fptf) EPO 


Clone No. 


(mlU/ml) 


(pg/ml) 


HAE51-1 


>200 


>1000 


HAE51-2 


46 


230 


HAE51-3 


130 


650 


HAE51-4 


62 


310 


HAE5 — 1 


>200 


>1000 


HAE5-2 


>200 


>1000 


HAE5-3 


>200 


>1000 


HAE5-4 


>200 


>1000 


HCAE1-1 


30 


150 


HCAE1-2 


57 


285 


HCAE3-1 


46 


230 



H A E 5 1 - 1 , HAE5-1, HAE5-2, HAE5-3, HAE5-4 

\z, mm±m *p <o t b e p omm&±m thEPo elisa^^ 

(Quantikine IVD Human EPO Immunoassay, R&DS/T^A) ©^ffiPSJMS.!^ 
10 Rii£0* _LI2©HC AEfflm%.XSHAEMM!7U—>\^ thEPO^>A 



mmm 15] t b 2 1 ^m^m^uAc^^^-^\<DE po&tft b^-n^ 

7— tf (hTERT) mfcTWAm^pf-omm 

15 (1) 1 oxPiH^ttJhTERT^^XSKpLNl-hTERTOi 
b b^D*^— If (hTERT) itfe^te, n- Hfi«3 3 9 9 bpt*!3, 
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(1~8 0 0 b p ;^5* hTERTiitS, 679~1993bp ; 
PitM-XhTRETtftn, i 9 5 2-3 3 3 9 bp;a«3' hTRET 
fc«b**B2?!HS[flittBii63H>ATG0A*l tVxmVTc) \Zft 

(1-1) 5' hTERTO^n-^>^ 

10 hTERT Fw6 : 5'- CTG CTG CGC ACG TGG GAA G -3' (E3B]##4 4) 
hTERT Rv6 : 5'- GGT CTG GCA GGT GAC ACC AC -3' (@B^iJ#^4 5) 
hTERT Fwl : 5'- GAA GAT CTT CAT CGA TCG GCC ACC ATG CCG CGC GC -3' (@2 
4 6 ) 

hTERT Rv7 : 5'- TCA CTC GGT CCA CGC GTC CT -3' (@a^J#^4 7) 
15 cn60^7<-7-H GenBankJ:l9X¥UfcISi2^ (T^il^'>a 
NM0032 19) ZmzftMVtzo 

HL-60cDNA (Marathon-Ready cDNA, CLONT 
ECH) lngWilt, hTERT Fw6 (@H^iJ#^4 4) 7k.Zf hTERT Rv6 (SB^J 

20 f^45) Z^n^timmmO . 4p.U\ZX, LA Taq (^i@5£) 2. 5 n 
- y h^^v^T 5 0 a 1 (DfcfomiZTP C R^tfl£:fTo fc 0 U-^M^f^^- 
teG e n e Am p9600 (Applied Biosys terns) Lfco 
PCR^^M, 98tlO^0i, 9 8 "C 3 0 fj\ 7 — - U >^Rtf# 
g7 2 < C5#£3+>"f ftt98t30#, 7^-'J>^MM7 0*05 

25 #£21M^;K »98t30^ 7--'J>^#fi6 8t5^$3 5 +h 
-f*;K KTfrofc. S5l:^©PCRI*2ul&»Itl/T, hTERT Fwl (SB 
^4 6) IkZfi hTERT Rv7 (12^4 7) **n^n»»ftO. 4jtiMtdT, 
LA Taq (SiBafi) 2. 5 any h V>T 5 0 u 1 ©SMCT P C Rif 
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6«rffofc. PCRlM*;Wi, 9 8t:i0^©t, ftt9 8t3 0#, 
U>W#S7 21C5^^3it'fi/M ^149 8t3 0 7— -U>4ffttf 
#S7 0t5^2^^;K &ft9 8t3 0$\ 7--'J>^#fi6 8 t: 
3 \ZXnit£o *©fe*, *9 0. 8 kbODNARfrStlfc. 

5 CICD^JO. 8kbODNA|rH-^QIAQUICK PCR Purific 
a t i o n K i t (Q I AGEN) V>T*f|jttUifcSU KOD DNA^U 
fc? fcTM*£¥»5fcaB£U S6l:Bgl I I (SiBig) CT 

iftbt5'ffl^ttl*a«hl^ 5' hTERT-r>it-hfflDNA^rJt^#feo 
^-bT^XiF^^-pLNl-EPO^XhoI C^iBii) ^Tilbtfc 

10 KOD DNA#U*^-if CTM^^TOStb, S&fcB 

amHI (Mjft) ICTMUk hE POSfefSiiUTie.nfcB amH I 
h\Z5 'hTERT-f >+h- hJ3 D N Afrits ^ D-->^bfeo 
fg^JMlClteXL- 1 0 Go 1 d (STRATAGENE) £/8V>fc. £7D — 
>'fb$nfc5' hTERT-f >tt— hDNA^ff>t©^S@a^J«> DNA^> 

15 it— (PRISM3 7 0 0, Appl ied Biosys terns) \Z.TMtir 
U GenBa nkiUf IfclSIB^CffiW^il^-tfeSJli:^ 
ISUfe 0 eHiO^Snfe^XSH^^-SpLNl-B' hTERTtl 

20 (1 — 2) M-XhTERT0^n-Z>^ 

ic^-r : 

hTERT Fw8-2 : 5'- AGT GCC AGC CGA AGT CTG CC -3' (@3^iJ#^4 8) 
hTERT 5' XhoIRv3 : 5'- GCA GCT GAA CAG TGC CTT C -3* (I33«^4 9) 
25 hTERT Fw8-1 : 5'- AGG ACG CGT GGA CCG AGT GA -3' (E5U#*t 5 0) 

in&©^^7-H GenBank«k0A?UfcISi2?iJ (T^-fcyv-a 

>#^nmo 03219) zmzftrnhfc. 



104 



WO 2004/031385 — PCT/JP2003/0 12734 

HL- 6 0 c DNA (Ma r a t h o n-R e a dy c DNA, CLONT 
ECH) 0. 2 5 n g^iltlT, hTERT Fw8-2 (@E?iJ#^4 8) hTERT 
5' XhoIRv3 (IB^J#^4 9) **n-6n»«aE0. 4tfMKT, LA T a q 
Mit) 2. 5 3-— y b^m^X2 5 /i 1 ©SMfcTP C RififlSrfTo fco PC 
5 R-y--f^;W«, 9 8t5^0i, 98t:i - 55t30f • 72t90f?: 
4 0+l--f^;K fcTfrofc. $ e>fcJlCDP CRI^ 1 u 1 Sr^SltbT, hTERT 
Fw8-1 (1B^J#^5 0) JkU hTERT 5' XhoIRv3 (@H?!I#^4 9) S^n^tlJfc* 
^0. 4uM\ZX. LA Taq (St@i£) 2. 5i"7 h^fflV^T2 5 y 1 0 
RjiSSR^TP CR*S*i*ffofc. it— *?;ViM — HGe ne Amp 9 7 0 0 
10 (Applied Biosyst ems)$fffllfc 0 P C RIM t? )V\Z* 9 8t 
5#©«, ^14 9 8*C1 5U>, >^5 5^3 0 S\ SWfi 7 2t90 

#£4 01M^;K fcTfrofco ^Jl. 2kbODNAifr*ft&. 

£©#1)1. 2 k b ©DNAlJt^Q I AQU I CK PCR Purific 
a t i o n K i t (Q I AGEN) V>T*M»bfc&, Ml ul RtXXh o 
15 I (Sjgjg) fcT*8tebT3Sai5fc$S£U y?X5W^-pLNl-EPO 
2 0M 1 u I -Xh o I 1M h^n— =L>?Vtz.o m3£±Mm\Z\Z, XL- 1 
OGold (STRATAGENE) SrJl^fco ^n->{b$n^M-XhTE 
RT-f >+)— bDNABrJtWttSiB^m* DNA-> — ^r>it— (PRISM3 7 
00, Applied Biosystems) IZTMtirV. GenBanki 

nfCf^XB. R^^-$pLNl-M-XhTERTtLL 



(1-3) 3' hTERT©^D-~>^ 

^7X5 H^^^ — mm \zm^~7 : ?f?—*Vzi?.9V'*3- H ©IB^J £ 
25 tc^-f : 

API : 5'- CCA TCC TAA TAC GAC TCA CTA TAG GGC -3' (E#l#-J§- 5 1) 
c0^7<7~ \t.M a rathon-Ready cDNA(CLONTEC 
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hTERT 3' XhoIFw : 5'- CCG AGC GTC TCA CCT CGA GGG TGA AGG CAC TGT TC -3' 
(ia^J## 5 2 ) 

hTERT 3* XhoIFw2 : 5'- ATG GAC TAC GTC GTG GGA GCC AGA -3* (@S^J#-^ 5 
5 3) 

hTERT Rvl : 5'- GTC GAC GCT AGC TCA GTC CAG GAT GGT CTT GAA GT -3' (SB 
?!l#^5 4) 

cn^0^7-fT-H GenBankiOA^bfctli^J (T^-feyv'a 
>f^NMO 0 3 2 1 9) Zmzfcmisti* 

10 

HL- 6 0 c DNA (Ma r a t h o n-R e a dy cDNA, CLONT 
ECH) 0. 1 ng^mmtVX. hTERT 3' XhoIFw2 (MB?U#-^5 3) Rtf API 
(SB^iJ#^-5 1) Z'tn^M&mmo . 3jiiMt::T> KOD-PIus - CH€# 
m 0. 50.- v h£fflV>T 2 5 u 1 (DKmmzXP CRMm&fr^fz. T 

15 M-f^7-ttGe n e Amp 9700 (Applied Biosystem 
s) Ztitmhtzo PCRlMi7;W3u 9 4t2M, ^&9 4 < C15#, 7- 
->J>^60'C30#, RI^#S6 8^ 3^^3 01t-r^;i/, KTfrofc. 
IlIOPCRIi 1 u 1 ^Ii:UT, hTERT 3' XhoIFw (IB 5 2) 

hTERT Rvl (@E?iJ#^5 4) ft-tn^tlteiiS 0 . 3 At MKT, KOD-PIus 

20 - (%LWW) 0. 51^7 h£JH^T2 5 At 1 <Z>RJ&$£K:TP C RJiffi&fro fc. 
PCRU-^^JHl 9 8"C 5#©^ ^44 9 8tl T--U >^55t3 

0I3\ ^#§7 2^ 9 0#£4 Oit-T KlTfrofco -tote*, 1 . 4 

kbODNAUffr^ifc. 

2kb(DDNAiH-^QI AQUICK PCR Purific 

25 a t i o n Kit (Q I AGEN) ^xm^Vtz^ Xh o I 2fc.tf S a 1 
I (^ffiafi) fCTm<bbT^m*^tb, ^5 W^-PLNI-EPO 
OXho I+f-f h^n-:z>ifbfc. XL-1 OGo 1 d (S 

TRATAGENE) ^n->ftSn&3' hTERH>U- hD 
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NAWifrCDm&mmt. DNA~>-£->1t- (PR I SM3 7 0 0, Ap p 1 i 
ed Biosystems) \ZTffiffiV. G e n B a nk<};0 b fc*&2£13 

5 X5K^^-SpLNl-3' hTERTtlfc. 

(1-4) 5' hTERT, M-XhTRET^3' hTRETUt®M 
±IS (1-3) fdT#e>nfcy^XS F^^-pLN 1 - 3 ' hTERT£ 
mmtlsT, hTERT 3' XhoIFw (SB^J#-^ 5 2) Rtf hTERT Rvl (12^5 4) 

io z^n^nfemmo . 3p.mzx, kod-pius - o. sa^y 

h^m^X5 0 p. 1 ©JK^^TP CR«iH?rff ^>feo t;HM ^ ^-&G 
e n e Amp 9700 (Applied Biosystems) Sr^ffl bfco P 
CR^^JHi, 9 4<C 2^©t, ^4£9 4tl5^ 7~-D >^60t30 
Rtf#fi6 8<C 2#£ 3 01M (CTfTofco -^(D^, 4kb 

15 ©DNA$rtf-£#fco 

dCD^l. 4 k bODNAlffr^Q I AQU I CK PCR Purific 
at ion Kit (QIAGEN) ^fflV>TiIb^ DNAy-^r>1}- 
(PRI SM3 7 0 0, ABI) KT^tfrb, Ge nB an k iU^lfdl 

m&HDttm-? %>ffifttw\— T*$>2>zii%:mmvr£o friz. z.<om 1 . 4kb©D 

20 NAIfrJfSrXh o I &tfS a 1 I (Mii) ttift tT?ltB*aib, (1- 
2) ^T#enfcy^7>5 F^^^-pLNl -M-XhTERT^M 1 u IS 
t£X hoi iftlT»5nfcM-Xh TERTfiB«££«bK::/7;*5 H^^^ — 
pLN 1 -EPO20M luI-XhoIt-fh^^t h E P Oitfc^ £*^tm 
^£l&*bfc<h;i3^a-^>^L£:= fi^ilCtt, XL- 1 0 G o 1 d 
25 (STRATAGENE) Zm^tc* 

%t>nfrtrU-><D'i >U— hDNA»fM--©tt*EW*DNA'>— 5r>*y— 
(PRISM3700, Appl ied Biosys terns) fcTtfflrbfc 
^JH, M-XhTERT ^^1*3 CUSijSf , 3 ' hTERTi 
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^JGenBa n k «k 0 A^bfc*IgiB^J©*l m-X*$>Z> £ Ik 

tjtpLNl -EPOiCMV^Dt- $-(Dlfc^\*\}imi5fa\zmX-£nx^Z> 
Z.h*mm\sfc 0 J^±£D#6>nfc:/^7^ F^^-SEc oR I^Xho 
ncT^jbb, M-XhTERTM4iitfctu5^ (1-1) £T#S> 

5 nfcpLNl-5' hTERT^EcoRI^MluI l:tlftl^ffi*M 

' hTERTl^, pLNl— M— XhTER 
T^M 1 u I St^Xho I Ml^MUTf ^nfcM-XhTERTM 
ttfet:^D-->^bf:, ?§£*|§MKte, XL-1 OGo 1 d (STRAT 
AGENE) Zm^fZo infciOietlfe^XiR^^-^pLNl-h 

10 TERTt bfco 

(2) 1 o x P@E^J^thEPO^hTERTM^77>5 HpLN 1 - 
EPO-hTERT(Dii 
mmm9 (1) t:T^IUfc7 p 7^5F^i'^-pLNl-EP0 2S:Eco 
15 R I iftlTi^nfeCMV^Dt-^-, bhEPOi^f^SV4 0#U 
Attto-y h£^tyDNAIfr}t£, *J&#I1 1 ^T^Mbfcy^X^ h*^* 
— pLNl-hTERT(DEcoR I 1M h^i7D-->^Lfc. dtl^rpLN 
1 -EPO-hTERTttS, 

20 (3) loxPffi^ijm23lf-thEPORr;hTERT^7X$Hp 

LN1-EP02 - hTERT(Dii 
D!»iJ9 (1) t:t^IL^7X5h^^^-pLNl-EP0 2^Eco 

R I ?i{bLTt#e>nfeCMVyD^-^-, tHEPOI€fMSV4 0#U 

AttiP^-y h£2ntr-^t?DNAlfrtt-£* ±IB (1) tt^Ufcy^XS 
25 F^^^-pLNl-hTERT©EcoRI^h^O-->^bfc, Ctl 

SpLN 1 -EP02-hTERTtt5. 



(4) 1 o x Pmm^tS4u tf-t FEPO^hTERTHy^XS Hp 
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LN 1 -EPO4-hTERT0ii 

mffiM9 (2) CTMlfcy7X$hMi/3'-pLNl-EP04^Eco 
R IiftltiWcCMV^D^-, thEPOlfe™SV4 0#U 
A#tjn^--^ h£43 t?-^tJDNABJr>t£, ±IH (1) fcTtf^bfc 3= 
5 h^^^-pLNl-hTERTCEcoRIIf-f h'Mg^JllM^ft 4 3 fcf— M 
^i^> P — - >^bfCo itlSpLNl -EP04-hTERTtn, 



mmmi 6) t h 2 l#^£#:|il5feHAC^;7*-' \©EPOWhTERT 
*HAC^^^-^khEPOlfeWhTERTl^$#At5. HWJ 

1-4^6 fensm^?^ fo^7h7>y-^a >\z £ o&m^^nm 

^te£8UI&bfct h 2 l#^fe#:S^HAC^^^-SrfflitL^o -^T 1 o x 
15 Pffi^iJ^tJkhEPO^hTERT^y^XSF^iU, CreiM 

AjLm&mzWA-rzzzitLtzo m.m^mx^<Dmsm. G4 i sm&vmn 
20 (i) b7>x7*2i'3>%LtfG4 1 8m®i?u-><Dmm. 

XA9JM (A9A12M) *6Vx.)V®.1®immm-77X^yl77U-b C7 

7)vu» 1 mzxmm^^6 o~7 0 x^mnm^x^^x mm >>> (4 

At g/m 1 ) £^tra&JSttl ( 1 0 X F B S , DM EM) Tig^bfco HS£#»J 1 
25 5 £> (2) T«UfcpLNl-EPO-hTERT^^^-WCr ef$^ 
i^^^-pBS185 (7^7x7^) <2#ftT, Fugene6 (nv'j.^ 
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\Z^ttbXG4 1 8 (6 0 0 m g/m 1 ) (1 0%FBS£i» 

UfcDMEM) fcJBBU 4 S^lll^tffl^^f^^yt-U (77J^» 
5fti;Illf;, 2~3@F^fcteWttPn~-^fcB5tb, f®IgttA9Al 
2M5X 1 0 6 &fcD 4iSTfeofco 3 D^-£ip.|||bT£ S £i£*bfc^JJL 
5 HI<D3n^-7&s*f5fibfc 0 ±f3(D#?>nfc^^^MA 9 AET 1 ^fflJia<h^-r 

3o 



(2) &A^£#:<Z)fitlg 
(2 - 1 ) P CRMtir 

10 A9AETliB§}:oViT^Lfco 1 o x Pt^f hifi§Mt§ t h 2 1 
#WM3£&©Y-*-PRED6 5&tfPRED 3 51^^ (il^J 1 <Z> 

(3) , 0 2#i) ^OViTP CRiiipS^tT^fCo 1 o x PSB^iJ^^^^SW 
MlA&J&Kck^ t hEPOlfefSA^d PR ED 6 5MPRED 3 itfc 

15 t h 2 i mm&fc<Dmmi5:mz®:w-r z> sts t-^—d 2is 2 7 5ic^^p 
cRmm&n^rc (mmmeo) (3) > @i2#i) » th2i#MMi 

ifi^TMJK53S&Sri>J^bTfe^©T, D2 1 S 2 7 5 7-*-5:§j$n^<!:^ 

(2-2) rn^jji^^ 

20 th2 1#ifi#:6*HAC^^^-±t:#ftt5li»ttI^ -T&fc>*> 

25 ICTiliSf^6 0~7 0%!SfDgg^TG4 1 8 (6 0 0 /ig/ml) £r^tf 
jHRi&*& (1 0%FBS , DMEM) TigSlbfco PBS (^3BRL) T2 
lElU>7,b£:m> A-f ~>> (7 0 0 /zg/mK ^3BRL) 

Xtiy7^h^^> (4jug/ml) XIS^Xhlt'fy^A-l'^ 
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g 418 ^tsmmm-v 1 mm^mvrco ^©^m^ 1 6 

-To 



^16 





Brasticidin (Bsd) 


Hygromycin (Hyg) 


A9AET1 


R 


R 



5 

^±<kDA9 AET liM^^X MM ^>;&tf/W ^D7^ y>S^G4 

(2-3) t hEPOit^m^^-^A^^IS 
10 mm^#A#:©jlSiJ«, k h2 l#Wft*HAC^^^-±© 1 oxPIH 
^JS&ft&d#A£nfc^S>^£, 1 o x P@3?iJg&ft£&tf £-3Klt: hEPOlfef 
^^^^-fi*@3^J±S.^HAC^^^-±lcy^'f ^-SrlSffl-U P CRM 

A9AET1«^^T, mMM9 (4) iZ^Vfz Neo Rp2 V— (@S 

15 ^J#-^3 8) SttV^XS H-^^^-p B S 2 2 6 t±!5fe(£> M13RV V— (@H 

?0#-^3 9) Sffl^TP CRigipg^frofco mmx.it A#CD^KJu pLNl- 
EPO^^^-ft^CMV^nt-^- thEPOitfeT. SV40#UA 
ttinia^iJ^trfiS^'D 1 o x P@3?iJ2;T«£: p S F 1 1 o xP!E?iJfr£>n 

e om^<D—^-V^tsm2 . 3 k b p (Pitts rt^^tl ^©^m, 

fe^Rtf sv4o#u a# mmm £^tr <i >u— fdna^d tf-j? a$ n& b 

25 (2-1) (2-3) (A^^O, A9AETli» SS&Rtf 

mm&wmisrct b 2 i#&&#:E&#HAc^^-£^t-£££7«^#6 

111 



WO 2004/031385 



PCT/JP2003/012734 



5 (i) */h*ttia»'&fc*aiiwtt^o->©miii 

SJfAU SJW3lffiSByi»Ufct:h2 1 #Mftl:So*< H AC^ 
-r&DT4 0£BJ3& (DT4 0 (#2 1) hyg4) 5fe6#S$»Ifl&£ 
ITU, ft<--XAAX^-ft*ifi«tCHO-Kl (ATCCiDAf, 
10 li#^JCRB9 0 18) ^fflVifeo S^n-fe;KZ)5t#RrXCHOIffljat©Bll 

^^1^3 (i) tmmizft^fco m4m<DM&zn-Dtz®i^ nw&mMt& 

(2) HXSft&#<OfKB 
15 (2-1) PCRS 

»A3fefi#<&«B£PCR&te£?)fTo&. kh2 l#ft6#fiWjEffi©T— 
^j-pCHB, D21S187MD21S 2 7 5 (1151006© (3-1) , E 
12#I) ©&ffi£ia^fc„ A-f ^nvr'>>Wtt©CHO*Bia5*©5"& 2t* 
(CHO#21hyg4RtfCHO#21hyg8) tC^T, «JBr^«fc0 5fitt 
20 d&Bf 3D 2 1 S 2 7 5 ©iitB&JtBUfc. 

(2-2) PCRS 

iwftitoi»9tt**A;«Ejii*p c r \z& v mmiyfc mmm 6 © ( 3 - 3 ) , 

@12#I) , CHO#21hyg4, 8 © 2 #T©*Jt*M4*ia*#5n> ftM 

25 iiNs i i ffifcT*>^*sn*«#iwfr©£j£*aBU;fc. 

(2-3) »3t i n s i t u;W^U^-tf-^a> (FISH) 
F I SHilftt, fe v HCS (F I SHU^Dhn-Jk ^f@th, 1994) KIBS 
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ntz^mzm^ t htlW^n-^Co t 1 (^3BRL) *fflV»Tffofc. 
A^^O*y'-1'->>W&CDCHOt*(D5^©2^ (CHO#2 1 hyg4^CH 
0#21hyg8) \ZZ>\,*TMtir\sfH£.£Z>* ^-fnhmm\stzttm&<Dte£/u 

^±<D (i) Tk.xs (2) ©mftj&>e>, n&nfc;w^n7>f'»iicHo* 

ttfil«3*ffifcll'JI$U 1 oxPH2#l£#Ab, MHSffi*IW»Lfcfch2 1 
10 #:gU^®f>i- (HAC^^-) 

(i) mfr&nmrn&±nnm&9 u-><omm 

15 »fi#MiJStUT, 7T#&tlfc. ;RBfc3lte£i'JI&bT 1 oxP 

B*J*#AbfilRjStt*liUlfcbfcfc h 2 l#Jfefi#l:S^<HAC^^^-*« 
J#-raCHO»BlS (CHO (#21) h y g 4&tfCHO (#21) hyg8) 

t ITIib hilMiWHT 1 0 8 0 (ATCC 
£DA3s llt^CCL-12 1) %m^t£o 5^DtJK5S#RtfHT10 

20 8 0«Blfit©ffll^tt^J6^4 (1) tl^MSIfcfTofc. CHO (#2 1) hyg4 
T«llHl<D^/hMM^^e)ff7(D^^Xh1^^v>W'l4HTl 0 8 0tt, C 
HO (#2 1) h y g m<OWL'bmmMM&fr*>m 2 0 (D^fyX hlM ^ 

>IttHT 1 0 8 0»£f#fco 

25 (2) ^A^fi#©ffil^ 
(2-1) PCRS 
t£A^£#:te. ^57Mi"'f^>Ittlfif (HJ60U4 (2-1) &M) 
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HygroF : 5'- GCGAAGAATCTCGTGCTTTC (BH3Wt 5 5) 
HygroR : 5'- ATAGGTCAGGCTCTCGCTGA (K#J#^ 5 6) 

5 T\z&^xm<m-t)mw^nrz 0 — ^D-r-r->>wi4jte^«, cho (# 

21) hyg4^©7^5a CHO (#21) hy g 8ft*03 0t*4"2 
7 tfc£^Tif "ll^liig^nfco 



(2-2) m&fcffiffi 

10 ^fefl^tfrte, &IC£> (F I SH^O Jfilft, 1994) IzmtEH 

tc^mztit^. kh!|IW^n-^Cotl (^3BRL) £fflV>fcFISH 
0 fro fc 0 ft3lW& FISH #£0 1 7 ^^-To^^X MM ^>W14^T«, 
IftCHTl 0 8 Ommzfeft&lff, Ptf£<D2 1 J; D 1M X<£>/h£ V> 

15 

^_h© (1) (2) CDHifcfr£, hiM v ? >W14HT 1 0 

8 omz&m^tL&wmv 1 o x pi3^j^#au> $M3ti££B'ji^bfct: h 2 1 

#&fi#:gB#ifrJt (HAC^?^-) 



20 (3) ^l«^t^Tt©SiMiS 

si^^i^i'Ji^bfet: h 2 i#^fe^t, £ zizmm&tiL&nmisrzt h 2 1 
mm&n^rco nw>i4^fsmb/ck b;s«i$ (ht ioso (#21) bsd 

79-1-1, 3, 6, 11, 14, HT 1080 (#21)bsd-H4-l, 
25 3 , 6, HT 1 0 8 0 (#21) bsd-H8-4, 9, 2) £<£fflbfco th 

tll:^7^ i^>4 w g/m 1 ^»bfc, thMWi5. 0X10 8 i 

IS$10cmgf^7ya«St, 3 B^dM£ff-££bTlW5. 0X10 
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1*1 0 cmgT^ yzszLlzmmisfco k b*fflJl»te£iateJn$(2 5, 5 0, 



(4) m&fcmm 

tt, 1992) \zm>znf£jjmzm^&*?m&mz&K)ft-otc. 0 ft$£*m%s& 



10 ^17: #21HAC(^HT1080^l^tc:*5tt^^tt 



HAC 




HACXfc*^ 


*(%) 








H£3!]illiR&L i 


USUI 




#21 AqHAC 


50 


98 




99 




100 


95 




97 


#21 ApqHAC 


25 


76 




79 




50 


85 




88 




100 


83 




79 



k h 2 i &%k&&ffl>ftW\Fr^ ht i o 8 o mmz&^xftgimm. 100 mm 

15 

&uk£ (3) (4) (Dmmz&K*. k h 2 im^&w<D&^tiL*®mi< 
T$mifcmm3k<*~e$;%.iz$k&znz>z.L, &rcMM&fcK>(D^¥--m$mmz 

20 

immm h) t hUHia^^^tt^k h 2 i#m^hac^^-^©g 

(1) b7>X7x^7 v-a >&tfG4 1 8iB*tt^O->0¥^ 
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T 1 0 8 Ornmm (HT 1 0 8 0 (#21) bsd79-l-6, 14, HT1 
080 (#21) bsd-H4-l, 6 > HT1080 (#21) bsd-H8 
-2) ^hU^»llU 6Vx.)\s?7X?- (p?>^) ©l^x;V&fcD4 

5 xiowiiiiaFi^ifc. »J5 (i) •efst^ioxpia^j 

^GFPM^7X$ H 2 u g tC r eiffl^^^-pB S 1 8 5 (^ 
-Y^y^) UgS7. 5/ilO'J^V-A}§I (U^7x^h75>2 0 0 
0, <>tf bn^x» <h^LTig*t!l«jrab 5B#^^^mife^^bfCo 1 
a^MhUyv'>ill/> 1 O^CS^IlDLfeDMEMMtlitTl 0 
10 Omm^V y^=L2mzmUhrcoWB 4 0 0 m g/m 10G4 18 (GENETIC IN, 

Ji^teHT 10 8 OMffi.4 X 1 0 5 &fcr) 3~ 1 4<B-e&o/to n p--£#flt 



15 (2) t h 2 1 ft*HAC^^^-tJfA^tlfcGFP fifei 1 ©^! 

lp$ib£:G4 1 8W44HT 1 0 8 0 M^^^El^TTll^bfe., ^-(DiSg 
2 1 AqHACT«2 l^D->tpl 4^U->tC^^T, Sfc21Apq 
HACTS3 1 ^n — 2 8^D->fc^^TGFP©^I^{ll$tlfc. ft 

20 

(3) ffiM}&A#<D*8lg 

iilfc. pBS 2 2 6^rXpSF 1^7X5 F±fct3!J£ bfc^^-T T — * U zf 
5? ^ 1/ ^ H (DUm £ SXT iz fx? . 
25 CMVneo689 : 5' - GCCATCCACGCTGTTTTGAC (@2?iJ#-5t 5 7 ) 
CMVneo910:5'- GCATCAGAGCAGCCGATTGT (13^J## 5 8) 
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Sk± (1) ~ (3) O^iO, th21fMa*HAC^^^-i:ttt 

(4) &MMttigW&<DGFPmfc^(D&%i 
G4 1 8iHf HT 1 0 8 0iMtfc^e,{atitc2 7l*£5iltf> M iR II #J 
#T^t^bfc 0 J^#^^e»l^^^ (£I5H&M^3 0) K&^SMT 

15 

(1) ^/jN^M^^m^IW'f4^D-><Dmil 

20 £#Abfcfc h 2 l#mfe^S*HAC^^^-lCGF P 5tfc^£*!pA bfc C H 
OjSfflJ®#k (CHO (#21) AqGFP7-2) MMM 17 

^i^iji^bT i o x pmm&mAhmm&tiL&wmLfzt h 2 i#^&#e&*h 

AC^^-^Jtt^CHOM (CHO (#2 1) Hyg8) £JB^fc 0 ^ 
^ISatUT^T^^ESttttE l 4 (Hooper 6, Nature. 326 : 292. 1987) 
25 SfflV^c E14 0^fMH (ffi$R«-. AM^-^-^T;V->U-X8, 5>- 
>^-y^x^>^, ¥±*L 1 9 9 5) KlE^n^Sfe^V^ 

Hfc. &-fmi 0 8 i©ft#IW^5^0t;^HiUti5ml (DDMEM 
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$3 1 0 7 m<DE 1 4 £DMEMT 3 IeJ8fc&b, 5ml0DMEMC 
mnVtz'&, ^ n -fe -fc^ 1 2 5 0 rpm, 1 0 frP^jt'kLTJtfitSrRfc 

Vifco lZm&*y tr>^^«kO«k<S<TU, 1 : 1. 4PEG^ (5g PE 
G 1 0 0 0 (fO»S3£) , lmlDMSO (v^T) ^6mlDMEMM) 
5 0. 5m 1 &lNZ.T&m-Vlft3 Of^Sbfcm, 10ml©DMEM^o< 
OiiOAfeo H^l:l 2 5 0 rpm, 1 0 ^FIl^LT±f 3 0 

m i <de sm^m^mzmmv, n^i o om 1 ©m^JS^ffl^x^y^v-r 

-V (y 7 )V^» 3mzmmVfro 2 4 8^1^;: C H O (#2 1) AqGFP 
7-2 &m-$m&t-? ; bigi&3 0 0 /ig/m 1 ©G4 1 8 (GENETICIN, , 
10 CHO (#2 1) Hy g 8 $MtttT5«^ 1 5 0 m g/m 1 ©A< ^DY 
(Hygromycin-B, ft^lfil) m^mmh^m^. ^OtSB^i^l 

vtco iiiw~i o B^fc&«ttziD--^ffi^bfcfr\ ^tommzE 1 48U& 

1 0 7 m$>fzr) 2~5m-e&-oT£o ^(Dnn--£J£gSbif M2-t±, 5 x l 0 7 m 

&fcv imi (D&wmmm (.Esmmm^+i o%dmso (~>^t) ) ^® 
is ^u, - 8 ovizxmm&ftvrc., mm\z&m®.mz'D^T®i o 6 m<DMMfr 

£>yy ADNA£fl§ab/i (Puregene DNA Isolation Kit (Gentra Sy 
s t e m^h) ) o 



20 (2) PCRit 

&Am&&£i%mmm\zp cRmmiz&vmmisrco ^xr^^-r^^^^—t 

VJ-ZWjr^F&ffit^zWLfe^tz : 

#21p76957 : 5'- ACACTTTTGACAAACACACCAG (@2^J#-^ 5 9) 

#21p77555 : 5'- TCAACAATGAAAGGGGATGTC (15?iJ#^ 6 0) 
25 Z\n<b<DZf7-1 V— teu GenBankiOA^UfcISffi^J (T^izyv'a 
>f^AL 1 6 3 2 0 1) ^S^f^Mbfco I^Cffll^ct'J^^Wtf^ 
^V-£TfB^l 8 fC^f : 
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^18 









&m-rznnm 


pCHB 






6(3-1) 


D21S187 






6(3-1) 




#21p76957/ #21p77555 


39/40 






HygroF/ HygroR 


35/36 


18(2-1) 




Hyg968/ #21p96705 


27/28 


6(3-3) 




#21p91203/ #21p91976 


25/26 


6(3-2) 




Spe31203/ Bam36192 


23/24 


6(1) ! 


D21S275 






6(3-1) 




PRED65F/ PRED65R 


3/4 


1(3-1) 




PRED3F/ PRED3R 


5/6 


1(3-1) 




#21qEcoF/#21qEcoR 


9/10 


2(1) 




Left455F/ Left638R 


15/16 


2(3-2) 




Right958F/ Rightll52R 


17/18 


2(3-2) 




#21qBaF/#21qBaR 


11/12 


2(1) 



5 

( 3 ) m^t in s i tu/Wyj^ if- ->a> (FISH) #«f 
FISHMH (FISHi^Ohn-JK mmit, 1994) £fB£ 

nfc^ffifcl«ev^ b hmW^O-^Co t 1 (^3BRL) £fflV>Tfrofc„ 
*■©<§*» «*bfc#S^©&£^£te$3l>T*Bifebfcb h 2 1 #§fefi#:j&**fettl 

10 ^ntco ftilW&F I SHf^D2 0 a Rtfb K^-To CHO (#21) A q G 
FP 7 -2ft*G4 1 8SH4«n?tt5*fc + 1** (E14 (#21) neol) T 
b h&fi#0r>W««£nfc. CHO (#2 1) Hyg8ft*;W^n^5/> 
IM4©2*rt?tt, ^-fnfek hlfeM»rfrdSi^$nfc, £©5*>E14 (#2 
1) HyglTtt2*0khS!M»fr^ E14 (#21) Hyg2T?Sl* 

15 ©b h5fefi#»fJtA*aSESnfc. b h3fefi#©«lf8SftfcJtiB3#T?KJ\ IS^T 

J£U:© (2) Rtf (3) ©*&**>£, #e»nfcG4 18itt^U;W^DT 
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(4) &mvi®m0kftT'v<D&Mmtt®m 

-fztcmz, #M**frT-eM****ffofc. ±12 (3) ^IlfcV^E 
SJifflWfcE 14 (#21) neol, E14 (#21) Hygl, E 1 4 (#2 
1) Hyg2*ttffllfc. ^^^ES«Hftffl©*»W»§l*tttl 8. 2%FBS 
«>t'hn^x» , 3. 5g/l 7, ,0.12 5mM M 

10 EM*M75/K W>thn^i» , lOOOU/ml L I F (E S G 

ro, n%mm s o. imM 2-^jw^hx^y-;v (s^t) ^jp^fc 

DMEMTf*5. 7>)7ESIIISW1 X 1 0 7 SfflJ3S£ 1 0 cm^x-f visa.* 

<D&mmjfo±\zmm\ss 2 atm/i 5^10 cmm^r* y5/=L+<o&mm& 
±\zmmvtzo mmmttifrzi 4, 28, 4 2W&\z*:ti?nmm%®wv. m 

15 fi#***f^«bfc. 

(5) %k&fcM%r 

(FISH^Dh3-JV, 5frPI&, 1994) KiBSnfc^&lC^V^ t 
20 wyn-^Cotl (^HBRL) §fflV>fcF I SH#*r«sfc«kBfro&. 2 



25 
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/J C5 J^T*- U-iJ | R /V M ^A. 








(o^tf— /lrnfc 0 — ) 




o 


80(0/80) 






57 CO /57) 




50 


51 (0/51) 




7^ 


4ft (0/48) i 


c 1 4 \n Z 1 ) riy g 1 


n 
u 


QQ C7Q /25) 




25 


95(60/35) 




50 


92(57/35) 




75 


89 


E14(#21)Hyg2 


0 


98(0/98) 




25 


96(0/96) 




50 


92(0/92) 




75 


89(0/89) 



th2 l#Sfe6#A^*i63Sffi ; &B'JI»Ufc«^»f)T-tt» *I«MTT®fii 

10 

&LL(D (4) (5) ©H&fCfcO, th2lSMft©lMMMi 

15 

(1) «/jN*liiaiB^i:*»!lWtt^o->©¥(» 

^SS0U 7T#e>tlfe, fi]R*&£giJI$bT 1 oxP 
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E*J*#AU8JR58ti^8'JI»Lfcfc h 2 1 #^MtS^< HAC^ ?-*%k 
#TSCHO«l& (CHO (#21) hyg4RtfCHO (#21) hyg8) 
&m^?to %k&fc£;®mM£VTte\i hhTERTit^Rtffc: h/lkTa-^ 
^;i/7,E 6/E 7il^JcJ;«9^bUfct: h#Mfi^P^^^^^h i MS C 
5 C£iB;*:^ FPffi2?-tJli&Jg<fc 0 A 3^ Okamoto <Z>. Biochem. Biophys. Res. 
Commun., 295:354, 2002) £fflV>7c 0 hiMSCWl 10%FBS^Hlfc 

DMEumm^m^xmmvrco \zv$>\zmi o 7 i©cho (#21) hyg 
4/8fflmfrt>s.?u*L)v&mmvt£ 0 2 5 cm 2 m^myy7,u (n 

-x^-) 6*^m^s^6 o~7 0 %&mmm$.-?mmistzCHo (#2 d 

10 hyg4/8K^M5F (0. 0 7 5 u g /m 1 , y £ *Zl)V>'>, faftM 

m (ioxfbs, 8 u g/m 1 mm^>, f i 2) * 

T?4 8l^fIB«&flUTtt/jN8«r9l*bfc. #Jfc£l$V>fc&, ^J£>^?& (3 7*0) b 
T&l>fclM v>B (DMEMct'ClO/ig/ml, ~>^V) it*££^i> 

ffl77X3tlifcU 7^U;Hta'L^»fc3ti£,^77X3S:jfAb> 3 4^, 
15 8, OOOrpm, 1 NPWCD3i^&ff o fco a ^7 D-fe;V**SJlil» (DMEM) 
t:«bt|5l]RU,7^^-T»SlUTiSbfc. 6 cmif^ yzy^lZ 8 0% 
«SfnflD«ll*T^*bfch iMSCMH, »»bfc«/h««ffll&SlPA.PEG» 
areflt&bfc. 4 8PtP^{-hU> /> v'>^! ! Sl-«fc , 3iSffl)^ ; &^mb, ^Xhit-f 
>*> (8/ig/ml) ^tfiliRigifc (1 0%CS, DMEM) m 

ofco CHO (#21) hyg4Tttli'0-X CHO (#21) hyg8T 
«4^n-><D^^X hiMv^Mfeh lMSC*^fc. 

(2) ^A^£#<E>?iiS 
25 (2-1) PCRS 

^AWH ^XblMS^WttfltGrP (^JS^J4 (2-1) M) Jktf 
/W^nvf ^Wttate^ (^«!I18 (2-1) ©PCRififStCck t) 

122 



WO 2004/031385 ^ k PCT/JP2003/0 12734 

mistc 5^<D^^7s MM > ? >W't4HT 1 0 8 0 ^©-T^Tfc:^Tiiite7»^ 
(2-2) Pk&fcffim 

5 ^fe#M^f«. t^Me> (FisH^nh3-;h mw&t, 1994) ^iH^n 

fc^&fcfi^ thTO^D-^Cotl (^3BRL) £J3V>fcFISH 
Tte, I^Oh iMSCilSt^tf, rtft© 2 1 D 1M X©/J> 

10 

j£a±cd (i) rix (2) (Dmmfrz. nznrc??* mm > ? >wi4h ims 

cm«B*ini&£iJI&b 1 o xPIB^ifAU 0$53Ift£B'JI& bfc fc h 2 1# 
^•fe#^#$T)t (HAC^^- ) £&&T£££^a#>#)£>*l£: 0 

15 (3) wm^m^yv^mmR^m 

k h 2 l#^#:S5feHAC^i7^-(D, t ^te]i$M^£:i3tt 

Rtf (2) Tff^bfct hf^SmiifflMfc (h iMSC (#2 1) b s d-H4 
-1, hiMSC (#21) bsd-H8-l, 2, 3, 4) Sr&fflbfco kh 
20 ifflfla^ffl<D#jl^it*^«l 0 %FB S ^in^-fcDMEMTfe^), M4Ri£S$t« 
dtUcy^X MM~^>4 u g/m 1 ^ijlPlfc. t hjaaflS**^ 5 . 0X1 0 5 
IKl0cmlf^r>ai:ilU 3 S^^^flg^tficbT^ 5 . 0X1 

ateiraifcis, 40, 9 o^^-n^n^fla^iHiiRb^^*^^^bfco 

25 

(4) m&fcmm 

Mb (FISH^Dh3-JK 5f^*t, 1994) iz^tlttmz'm^ th 
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2 F#IW^d-^p 11-4 (£*g:fc^ *4#m 

^J:0A¥, Ikenoe,, Hum. Mol. Genet., 3: 1245, 1994) ^^fcFISH 



^20: #21HAC<0hiMSC*HJ&fc*5tt52eJfete 



10 



mi* 




OPDL 


4fc8M 
15PDL 


*% 
40PDL 


90PDL 


HiMSC(#21)-H4-l 


+ 


96 


92 


94 


88 








82 


77 


65 


HiMSC(#21)-H8-l 


+ 


100 


98 


98 


95 








75 


73 


84 


HiMSC(#21)-H8-2 


+ 


87 


82 


82 


80 








80 


77 


80 


HiMSC(#21)-H8-3 


+ 


100 


89 


94 


90 








87 


88 


80 


HiMSC(#21)-H8-4 


+ 


89 


87 


88 


90 








75 


77 


80 



20 t h 2 1 #Sk-&#B&#©fm*, h i MS C*fflBafc&V>T#8ia» 9 0(DB#^T 

EUiCD (3) Rtf (4) 0iitaD, t h 2 lStMS*HAC^^^- 
25 tth i MS C^Ba**^43ViT^M^lSS*f ! t 1 T^^lC^i#$n^^<h, 



30 



Okamoto e> (Biochem. Biophys. Res. Commun. , 295: 354, 2002) 
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bfcb hfB2i?£&ttlJifrl* (hiMSC (#21) bsd-H8-l) Rtf*© 
(h i MS C) 



(i) %mm^(Dft<bmm 

5 h \ MSCmm&. 3XlO 3 /cm 2 0^Tiib, lO^FBS^D 
MEM«ifc 1 0 0 nMT^^7> (v^V) , 5 0 /iMTXaMf >§2 



10 ( 2 ) «c#»llfi^©»ft:BI2» 

2. 5X10 5 ©h iMS CiifflJ&£ 15ml ^<D^'J :/D tf U >^n. — :/ (3 
-->^) fcEURbSaT8 0 0 r pm 5 5MB»i&bfc. tti]&%jB&* ^>/)Vn 
-XDMEMC10ng/ml tbTGF-0 3 K > tf h n >) > 100 
nMf ; lrt^^ , y> (y^) ^ 6iig/mH>X>J> (nva) . 10 0m 

15 M7^3JVtT >f 2 U >m , lmM^Hf>itb'J^A (i/^) , 

6wg/ml h7>X7x'J> (^>^V) , 0. 3 5mMynU> (->^) , 
1. 2 5mg/ml^yM7^> (-T >fc? h OS?x » *»iPbfc«f«Sfc 
S«lUi6bfcO%, W©«lT2 10ri^*bfc. H£>ffli§fl&KJ:2 B 

20 

(3) HBUSrlBia^©»flS»# 
h i MS CM1foZ%m7 : J y ~>zl\z 3X10 Vcm 2 0^1?iSb, n>7 
;WX>h*T**Ufc©^,«#/lt»«**3|g||»0«bfc.»#«*ttl 0 % 
FBS^DMEMCljttMTW/^ , /> (">^) > 0. 2mM-f>F;* 
25 * 10/ig/mH>7'J> (->^) . 0. 5mM3--f7 

iH&i&ftte 1 0 %F B S Sr^trDMEMlC 1 0 At g/m W >X U > (n->rL) 
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(4) nmm& 

2 1 BM MteP BST2ll!feom 1 0 %*JKU >T@^b 

k h 2 lfM^ft^HAC^^a'-^AtrcfBli^^a^h i MS C 
(#2 1) b s d-H8- 1 teftikmrn-tZt. mW<Dh i MS CtHtt, 

(1) ~ (4) (Dn&mRfrb. kh2 1f»iMi*HAC^^- 

15 

mffiM2 3] #-^^;i/ES«^(D5^0^;i/8c(::<i;£fc: h 1 4#Sfe&#: 

MMMtlTSt h 1 4#i^lrfrS C 2 0 (Tomizuka e>, Proc. 
Natl. Acad. Sci. USA, 97, 722-727, 2000) §§jtt5-?^XA9I)fii (£TF 
20 A9/SC20, £V>5) £/flV>fc. Sfefitt$«IM £ ITS* -f If )VE S 
iSS'j*CMK6. 4 (Suemori Dev. Dyn. 222, 273-279, 2001) SfflV^fc. 
CMK 6 . 4<Di£«Wu Suemori £ (MIS) KIEttSn&;5i£fcftoT^ifib;fc. 

DMEM/F 1 2 (S I GMA D— 642 1) \Z, 2 0 % K S R 
(Knockout serum replacement, GIBCO BRL) , #^i7$yf^i (x 
25 1 0 0 , S I GMA M 7 1 4 5 ) , L 5 >jgi& (X 1 0 0 , S I G 

MA M7 5 2 2) S^UPbfcfeCDt?**. ST, (HH6l¥A> 
^, ¥±*t> 1 9 9 2) ©$R#bfc>frftK:ftV^ 25cm 2 75X3 (Nunc 
152094) 2 4* (7 0~8 0 % 3 >^;U— X> h) OA9/SC2 0 
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• # 

#>e>5£a-fe;i/£©3®£bfco #?>nfc5^ntMiii^5ml0DMEM (S 
I GMA D- 5 7 9 6) lllibfc. 1-5X1 0 6 i©CMK6. 4*fflfl&£ 
hU^»f (0. 25%h'J^>X 2 0%KSR) T^f^tfct, DME 
M-e2@&#b, 5ml0DMEMIlMtfct, ^ £ a±)Vt 150 
5 Orpm, 7^F^5t^bT±m^l^V^Co M^^fflV^ 1 : 1. 4PEGW1 
l g 0PEG (SIGMA) 2ml(DDMEMt^ib, 0. 2 m 1 DM 

SO (SIGMA) ^^nr^^t^ctDPimbfeo et^=£^^tf>y^cfcD J; 

<«<U 3 71C*T?:/W >3ra.^- hbfc 1 : 1 . 4PEGJ«?ifcl. 0ml£ 
in^TSiB"e2^|BI»Ibfcft, 1 0m 1 ©DMEM§;J0o < DiP^-fco ifi"5K: 

10 1 5 0 0 rpm, 7»m»ifrbT±»*»*, «fc«*4m 1 ©E S««lffl»i6K: 
j»»U *e>^Cae>G4 1 8itt»««lllfiS*V^Eg3 5mmC^iffly 
. 5Xf*;^'>t-V2ttl:iSU C0 2 ^>=^a^- (3 7*C, 5%C0 2 ) 
T?*&3lb&. 24B#F B m, 5 0»g/ml©G418*jllAfc**tXlftU * 
©ftffH^%5EJft*ffofc. li@F^e> 1 0 B»fcttiljWWtt3n--*«aiSb 

15 fe« tT s/^7y^Snfc*ffl»ttESlifi3O=:-**6**0»G4 1 8»tem 

mmm^^rz4o^)v^u-h\zmmv^ son g/m 1 ©G4 1 8#&T-e 
zryfLx. »e»^c***amft«*^fc4^x;i/^w-h^»ab, #3StR 

20 yrf-Vme. (Suemori ft SB) *»ft«*I»l/Tt>5i:fc 

I^Jitt^yADNA^iiltkh 1 4#»l6#»fJt^*n«»N e o 
itfe^ (pSTneoB, Tomizuka 6, Nature Genet. 16, 133-143, 1997) <D 
25 #«E*PCRi£fcJ;t)iftffibfc. RTfcttffl Ufc^7-f U ^ Utf H 

om&mm&7*?. EUfc&mz, mo. ugoyyADNASflfatu Ta 

;Wfro&&, 9 4'C15#, 5 9^1 5^7 2t2 0f?;3 5^^^fTo 
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DeoF : TGAATGAACTGCAGGACGAG (@5^J#-^ 6 1 ) 
neoR : ATACTTTCTCGGCAGGAGCA (@3?iJ3Mt 6 2 ) 

fci^HI, Neoifef (pSTneoB) OD^ft^f, #BW&*f 

ffl^nfco jin&w^^.fcD. 5^nt;^ia5tM4SiMi)tsc 

10 nxv>£ ^HfcE^, Vol. 21, No. 8, p 4 6 - 5 1, 2 0 0 3, ¥±tt) . 

Sfc-fefls: (HAC) ***Jfif!lClB«©*acK:J:l3, # - ^ if S «£^tf 



15 C^M^J2 4] th2 ltftft#**HAC^^-*»XbfcT^XESifi 

Y^XESMlt ^5S^2 0tCfEicbfcV<j7XESStttfcE 1 4 (#2 1) n 

20 e o 1 bfco 

(1) GFPMIfiC^H 
El 4 (#2 1) n e o lMte, ffi# 1 0 Omm0»W^7Xf 7^ 

x» ±fc»fflU 2 0 % F B S c£tf DMEM (-T>tfbn> J x» l:2mM 
25 L-^;i/^5>m (-f >tf hD^i» , 0, 2mM 

;U (5/^*7) , lmMH;i/H>M^bU^A K>tfbnS?x» , 0. ImM 
MEM^I75;E lOOOU/ml LIF (?P^»BI) Sr8SJPbfc*&% 
Ti^«Ufec 0. lXbU^»; 0. 0 4 % E D T AffiSfc«fc V $HRbfcttlll& 
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&mm*\Z®WVTP B ST 2 \m$b^tc'&. 1 x 1 0 6 <@/m 1 £5 P B 

SCIitttJVV-^- (EPICS ELI te, lyp-vy- n—)V&—) 



5 (2) #MBB&^<Z)#teijf# 

Mtmmmo&mmm^&z'? r yx&ffi&%:PA6Mmz. io%fbs^ 

» ±15 (1) mifcGFPMESMlX 

io >a- *©PA6ifflia±fc»aufc. »ftRiffl*ift«io!«/*^ 

ni?i» H2mM L - ^ >M U>k'hn^i» , 0, 2mM 2 

-^J^yhX^y-^ (v-^v) , lmMlfJH:>it h U (OtihO 
>>x» , 0. ImM MEM^iJa yt^^ftll/fc'bOT^S, 1 OBfsl 

^3.— >\zWTZ>tfifc (TUJ 1, Berkeley Antibody Company) 

/3^;x-*/>J >Si#:7?^fi^n^ifflBaJC43^TGFP©^ii«^$nfCc ttS 

20 

U± (1) ~ (2) (D^ctD, b h 2 l#&£#Ei35lSHAC^^-£:^A 



Mt±e>fi]JjpJfS'l$ 

25 ^^BJld^D, thAlW (HAC) ^^^-^^^tl^o WAC^ 

T^M$nTV^fc^^#^^X(D^*DNA^^AT^>ili:^RlBgTfe^>o 
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U assays f-3t, *HAC^i;^-H mg©*w^ft 

1-6 2 : ^Efc^U if^W^F 



130 



WO 2004/031385 

I ^ o I I 
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5 2. t h 2 l#^fe#:ilT>tX«b h 1 4#^fe#:Sfr>T'^2~l 6Mbt^5, 

3. kh2 im%i&fc<D&MMtiLtf2 1 q 1 1 Mrt-eliJI$fc3 ntl/^ , tt&£ 

4. hb2 lt^©fiiWAL 1 6 3 2 0 4 UTiUI&^nTl^ 
10 |f^3|2m©t hAlW^^^~. 

6. k h 2 l#^#:cD@M^i^AL 1 6 3 2 0 1 K&^TiiJ^nT^S, 

8. khl 4#^M<DfiS^lt^AL 1 5 7 8 5 8X^AL 5 1 2 3 1 0 

20 3® l Xtt2 talc© k hAlM^i'^-. 

10. tM4f^M©Mfi^ OR4H12, OR4Q4, R N R 2 , 
OR4L1, RNU6C, FDPSL3, K 1 2 T\ CHorf 57, OR 
6S1.M195, OR4K14,MGC 2 7 1 6 5,LCH, OR10G3, 
OR4K3, OR4E2, H1RNA, ATP5C2, OR11H6, &.tfO 

25 R 4M 1 j&>SfcS»<fc K)M1RZnZ>'J>f3i< thl (DtiLWlZ&KXWmtStlX 
It^9l3«!c©b hAI^fi^^-. 

11. t h 2 1 #SSfi#Xttb h 1 4#ft6#©«lWffiffiBLlK/Xtt«lll«ifitt^ 
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i~i o oDVi-rn^ n%\z.mM<Dt hAiiW^^- 

1 2. «tt#HKm*A»*#C r eB*T»5, 1 lf2fc©t:hAX& 

1 2fB*t©fc hAI^M^^^-. 
1 4. »tt»*«iatftA.»*©B«»tt* J t h 2 l#Sfi!6#©fiWie4fc©AL 1 
6 3 2 0 3 KffX3nTVi5, 1 1 ~ 1 3©Uf n*U«fcE«Ok h 

Alftfi*'***— . 
1 5. BMt«r»Waift^.»*©IBBfiStt* , t b l 4#^-fe#©SB*&i£ft© AL 1 

5 7 8 5 8 XSAL 51231 0 ©«HB»J»tt««fc 0 *>5fittfc#X*nTVi 
tt:fr©l 1-1 3©Vifn^l«fclB*©thAXlfefiflc^^^-- 
1 6. aMfi^ftWftifcAl**©BB«Mfca*fc h 1 4#fft6#©jHWijfiffi©l 4 p 

1 2«#l*30MaBHiJltfctt«<fc9 !)jfitt:jfA$tlTV^, »*«1 1-13© 

Vi-rtl*>l^^|B«c©t hAIife^^^- 

1 7. S^^iRt//X80M^ffi©§JI^^AX-xn^TiH^Ji:©Sm^J:^) ! fo 
©T&£, »3fcBl ~ 1 6©^*rn*> l«^83<K©t: hAlW^^- 

18. t hAI^fi^^^-O^i^-C^^T, K~F©^T-y^: 

(a) t h 2 l#lfe6#X«fc h 1 4 #ffefi#£#J$*r*«fll&£#S V ? \ 

(b) ±IHk b 2 lS^MXttt h 1 4#lfe6#©Sl»afi:R^/XJ4^SI» 

(c) ±fBk h 2 ltMxiit h i 4mm&fc<D-mmT&&x.tf/3i\zm.M 

19. 7f<^ (a) £43^T, kh21#WXtttM4S»ei 
TSffllfi#fflra&ifc*$$©ffi^fc©"?*** et^^l 8IH«K©^^^o 

2 0. ffi|^jsaft^*©Jfi5Vi|ffllia^7 hUDT4 0j«J&**©t)©T?**, M 

9fB4fe©^a£3f*£o 

2 1. Xfy^ (b) K43V>T\ th2 1#WXtttM4SW©ii 
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T*&%. 8-2 0 <D^~?tlfr lEKHB*©feSa;frft. 

2 2. Xf'^ (b) tecfeVJT, t h 2 l#jftft#©SKiaHfcfeAL 1 6 3 2 0 

4£43V>T8iJl&'f 5, 8-2 KD^m^l^tClBmcD^m^Sc 

23. Xf7^ (b) fc&V^T, t h 2 ItiMOiilfiSAL 1 6 3 2 0 

i \z£>^Twm-tz>. m&mi 8-2 i<D\,**fnfriwzmwioftmJ5&o 

2 4. Xf^ (b) fc*5V>T, hhl 4#W0SiM5AL 1 5 7 8 5 
51231 0 fc*5V>TI|iJGrr3, lt*« 1 8-21 ©Wfnfrl* 

2 5. (b) fc*3^T, bhl 4#^fe#©@M^fe^, OR4H1 2, 

OR4Q4, R N R 2 , OR4L1, RNU6C, FDPSL3, K12T, 
CHorf 57,OR6Sl,M195,OR4K14,MGC 2 7 1 6 5, 
LCH, OR10G3, OR4K3, OR4E2, H1RNA, ATP 5C2, 
OR11H6, &Z$OR4Mlfr$f£%m&Qm&t£n%'J>U<£^10&W 

2 6. Xr-y^ (c) fc43V>T» gUMSWifii^ii^C r e^T*§, tt 

^3®i 8-2 5^^-rn^ lWzmWKDitwk-fi&o 
27. 7,5"^^ (c) k&^t, ffl&wm&)®.m%-Bm<D$gmffliiLtf 1 ox pie 

^JT^^ 18-26 <Z)V>-f tlfr 1 ^lC|3«©f^^^o 

2 8. mzwmwmmjtBm<Dmmffifo*tb2 imm&fc<D&mm&<DAL 1 

6 3 2 0 3 K#A-r&, 8-2 7 ©V^Ttl** 1 Efc8B*i©f1s«#8s. 

2 9. ffi&#£Wm«&»*©B»&&£k h 1 4#^B#©S#Bi£l£©AL 1 
5 7 8 5 8XSAL 5 12 3 1 0 ©1i&fBiiiJB§M&fi£ 0 fcjfittfcJ? AT£> tt* 
£ 1 8-27 CD^-rn^ 1 EfcH3IR<0fl2«:5fc6. 

3 0. g5&#lW«^f k h 1 4#^£#©$£)]&ifift© 1 4 p 
1 2ffi«rt©SfffB9Jl»ttil«fcO'bafitete:»A*rS, If ^ 1 8-2 7®^tn 

31. 8-3 oo^-rn^i^fciBtc^f^ii^^^^ott^n^^ th 
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3 3. MMl 8-3 0®^*rn^l*lClB**n/tf^»*ftK:*ViT, 

(d) «ffi4*»W««A#*©#«ETK:Tfc h 2 l#^£#Xtet: h 1 
Ml:MDNA^}fAt5Xf'^; 

3 4. »3frg3 3BB*t<Dfe»#i£te«fcD»&n*, ^DNA^t?thAI^ 
3 5. IS^3 4fBic<D^*DNA£^trti hAI^^^^-^tl>ffl 



3 6. m^m3 s^momm^tsmmu 

(b) ±12 k h 2 l#Sfc£#:Xtet: b 1 4#»i6#:©SI»aSfi:R^/X«iBIft 

(c) ±IBb h 2 l^fe^Xteb h 1 4 #^#:©ftM3fi^^^/ / X^M 

(d) WmSW»8^IM!S©#fiE"FteT±8Bk h 2 h 1 4 
f»l:^DNA*jfAt§Xf7^ ; 

(e) ±ffit h 2 l#^fe^X«k h 1 4#»!fi#*fiU*"r 5&#SIB/i&;^ S 5 

( f ) ±m$?wt)V2i&&mM£*M&'rz>7s7 L y7 ; MtfK 

3 8. gtaia^iiiiSTfel., W*g3 7IB<fc©a*A#i*. 
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39. wjvammtf^mwfflfa-e&z* m$tm3 8&m<Dm\tt£o 

4i. grftikm&mTzmmfim&i&fflM (esm) 3uap*im^#M^b< 

4 2. ^DNA^iit^ttC^TOTfeoT, &T<D7,t y 7 : 

(a) k h 2 l^feteXteb h 1 4#^&#£&&i-&#^M£#&*T- 

(b) ±IBt h 2 l#^#:X«t h 1 4#^fe#:©Sl^jt^r>VXtt@l^ 

(c) ±fBk b 2 l#2fc&#:X«k h 1 4 #^&#:©gB^&;&tf /Xkmflfc 

(d) M2|#SWmm^-#m(D^T^T±IBk h 2 l#^£#Xtefc M 4 

(e) ±!Efc h 2 l#S£fe#Xtet h 1 4#»«fe#:*«i# - rs^aBfla^e»5 

45. s*«iia*«^flsflB*W'r*««n?**» it** 4 2~4 4©wrn*>i 

4 6. ^#fciB&W^£«ffllfij&«IEte$fcttlll& (ESM) Xfr£N%*ttllli&£L< 

4 7. ^>A^K©»ifi^7?»^T, SkTOXTV? : 

(a) fc h 2 h 1 4t^M^^ni4tt$#^Xr 
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v ~7 ; 

(b) ±SBt h 2 lSlfefittXttk h 1 4#lfefi#©SBSl3attR^/X«iSlW 

(c) ±Eth2 lfifefiftXttkM 4#lfefe#©*I»3tt<t3fc^/X«iSl» 

(d) «tt«r»W«LiftA»*©*3»TK:T±IBt h 2 l#^fe^X«fc M 4 

(e) ±tBt h 2 h i 4#ife6#£#!rr*p#«iisa>e>5 

(f) ±BBS^n-fe;Vi:S$amet*iB^'r ZXT-y? ; 

(g) ife^bfcS^fla^^+T^-r^Ts^^y ; Mtffc 

(h) #e>n&i&S^£±tE^>A°^K£^t-£;^y 7 ; 

4 8. *>A°£Jt^\ I'J7n^Xf> (EPO) , hD>Wl5 1 > (T 
PO) , AillBf, 7^->^^^7>Fif (vWF) , ^bD7^f 
F-/U>^i^ -f>XU>, <>^'J>tt«ISf (IGF) , -< 

>xv>mmtem : &£'£*>K9* cigfbp) , mw. ^u^y—v. m 
o-r^>4,-r>^— a-r^>5,-r>^— n^^>6,-f>^-n-r^>7, 

d^>ii, 0^-n^4>l2, <>^-n<^>15 > CD40U# 

ftWJH^ (GIF), m*9EH? (TNF) , SMilfiSH^ (L I F) , 
t>3X^f>M, F 1 t 3 U*f>F (Flt3L), Xho-Tfi^Bf (S 

df) , nrnmnmrn? (scf) , mm^mmmmm^- (fgf> , ±&it 

li^ (EGF) , ifiLflP^fiJcR^H^ (VEGF) , 7>^-fXf>, # 

136 



WO 2004/031385 A PCT/JP2003/012734 



mm&m^ (ngf) > mmj&m=? (bmp) , rw\i>, 
^y^mmm=f- (tgf) , ^-r>h cwnt) A^^st ioM^ns^ 
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SEQUENCE LISTING 



<110> KIRIN BEER KABUSHIKI KAISHA 

<120> Human Artificial Chromosome Vector 

<130> PH-1899-PCT 

<150> JP 2002-292853 

<151> 2002-10-04 

<160> 62 

<170> Patentln version 3. 1 

<210> 1 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 1 

cgcggatcca gagagagcct ggaatgcctg gtagtgt 



<210> 2 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 2 

cgcggatccc cagtgccctg agatcttgtg atttctc 



<210> 3 
<211> 20 
<212> DNA 
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<220> 

<223> synthetic oligonucleotide 

<400> 3 

gcctggcatc ttcctcaata 

<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 4 

ttgcatgcct gtggtactgt 

<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 5 

tcacaatcat gggctttgaa 

<210> 6 

<2U> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 6 
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<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 7 

tcacagccag cagaggattc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 8 

cacctgcaca atggctcaac 

<210> 9 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 9 

ccggaattcc tctgggtttc tggtgaagc 

<210> 10 

<211> 29 

<212> DNA 
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<220> 

<223> synthetic oligonucleotide 

<400> 10 

ccggaattct gtagatcctg ccattgtgg 

<210> 11 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 11 

cgcggatcct tggctccaaa aggtaccac 

<210> 12 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 12 

cgcggatccc tatcctcgcc actgtgtcc 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 13 
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<110> KIRIN BEER KABUSHIKI KAISHA 

<120> Human Artificial Chromosome Vector 

<130> PH-1899-PCT 

<150> JP 2002-292853 

<151> 2002-10-04 

<160> 62 

<170> Patentln version 3. 1 

<210> 1 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 1 

cgcggatcca gagagagcct ggaatgcctg gtagtgt 



<210> 2 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 2 

cgcggatccc cagtgccctg agatcttgtg atttctc 



<210> 3 
<211> 20 
<212> DNA 
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<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 3 

gcctggcatc ttcctcaata 



20 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 4 

ttgcatgcct gtggtactgt 20 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 6 



<400> 5 

tcacaatcat gggctttgaa 



20 
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cacgcaacca tttgttcatt 
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<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 7 

tcacagccag cagaggattc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 8 

cacctgcaca atggctcaac 

<210> 9 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

•<223> synthetic oligonucleotide 

<400> 9 

ccggaattcc tctgggtttc tggtgaagc 



<210> 10 
<211> 29 
<212> DNA 
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<220> 

<223> synthetic oligonucleotide 

<400> 10 

ccggaattct gtagatcctg ccattgtgg 

<210> 11 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 11 

cgcggatcct tggctccaaa aggtaccac 

<210> 12 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 12 

cgcggatccc tatcctcgcc actgtgtcc 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 13 



4/19 



WO 2004/031385 
gttgcagaaa agtagactgt agcaa 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 14 

tctaaggaac aaatctaggt catgg 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 15 

gggctagcca ttaaagctga 

<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 16 

aaagggaata agggcgacac 

<210> 17 

<211> 24 

<212> DNA 
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<220> 

<223> synthetic oligonucleotide 
<400> 17 

ggtttgtcca aactcatcaa tgta 

<210> 18 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 18 

gtcaattcac taattcctat tcccagt 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 19 

caacagcatc cccatctctg 

<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 20 



6/19 



WO 2004/031385 ^ 

gctcaagatg cccctgttct 



<210> 21 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 21 

ggccgaattc cgtattaccg ccatgcat 

<210> 22 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 22 

ccgggatccc acaactagaa tgcagtg 

<210> 23 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 23 

gcactagtct ggcactcctg cataaaca 

<210> 24 

<211> 30 

<212> DNA 
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<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 24 

ctaaggatcc atttcagcct gtgggaatca 



30 



<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 25 

ctggcactcc tgcataaaca 20 

<210> 26 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<210> 27 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 27 



<400> 26 

tctgtgttcc ccttctctga 



20 
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aagtactcgc cgatagtgga aacc 
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<210> 28 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 28 

agttagccta ccttttggcc atcc 



<210> 29 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 29 

cgggatccct cgagcgagac atgataagat acattgatg 



<210> 30 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 30 

ggaagatctt cctaatcagc cataccacat ttgtagagg 

<210> 31 

<211> 39 

<212> DNA 
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<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 31 

cggaattccg gacattgatt attgactagt tattaatag 



39 



<210> 32 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 32 

cgggatcccg ggtgtcttct atggaggtca aaacag 36 

<210> 33 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<210> 34 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 34 



<400> 33 

cgggatcccg gccaccatgg gggtgcacga atgtc 



35 
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cgctcgagcg ctatctgtcc cctgtcctgc agg 
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<210> 35 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 35 

ggaattccgg gcccacgcgt gacattgatt attga 



<210> 36 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 36 

ggaattcctg atcataatca gccataccac atttg 



<210> 37 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 37 

tttgcatgtc tttagttcta tgatga 



<210> 38 
<211> 23 
<212> DNA 
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<213> Artificial 
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<220> 

<223> synthetic oligonucleotide 

<400> 38 

aggtcggtct tgacaaaaag aac 

<210> 39 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 39 

caggaaacag ctatgac 

<210> 40 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 40 

tttgcatgtc tttagttcta tgatga 



<210> 41 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 41 
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aggtcggtct tgacaaaaag aac 



<210> 42 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 42 

ctacccgtga tattgctgaa gag 

<210> 43 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 43 

atttgcactg ccggtagaac t 

<210> 44 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 44 

ctgctgcgca cgtgggaag 

<210> 45 

<211> 20 

<212> DNA 
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<213> Artificial 
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<220> 

<223> synthetic oligonucleotide 

<400> 45 

ggtctggcag gtgacaccac 

<210> 46 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 46 

gaagatcttc atcgatcggc caccatgccg cgcgc 

<210> 47 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 47 

tcactcggtc cacgcgtcct 

<210> 48 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 48 
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agtgccagcc gaagtctgcc 



<210> 49 

<211> 19 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 49 

gcagctgaac agtgccttc 



<210> 50 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 50 

aggacgcgtg gaccgagtga 



<210> 51 

<211> 27 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 51 

ccatcctaat acgactcact atagggc 



<210> 52 
<211> 35 
<212> DNA 
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<213> Artificial 
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<220> 

<223> synthetic oligonucleotide 

<400> 52 

ccgagcgtct cacctcgagg gtgaaggcac tgttc 

<210> 53 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 53 

atggactacg tcgtgggagc caga 

<210> 54 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 54 

gtcgacgcta gctcagtcca ggatggtctt gaagt 

<210> 55 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 55 
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gcgaagaatc tcgtgctttc 



<210> 56 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 56 

ataggtcagg ctctcgctga 

<210> 57 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 57 

gccatccacg ctgttttgac 

<210> 58 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 58 

gcatcagagc agccgattgt 

<210> 59 

<211> 22 

<212> DNA 
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<213> Artificial 



PCT/JP2003/012734 



<220> 

<223> synthetic oligonucleotide 

<400> 59 

acacttttga caaacacacc ag 

<210> 60 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 60 

tcaacaatga aaggggatgt c 

<210> 61 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 61 

tgaatgaact gcaggacgag 

<210> 62 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 62 
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atactttctc ggcaggagca 
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